About lean manufacturing ...

how to achieve operational excellence
and why vertical integration is needed
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Corporate Info

European technical services provider
19,000 employees

revenue of over 3.3 billion euro per annum
operational EBITA margin: 5.1 %

order book: over 3.8 billion euro

Imtech NL divisions:
Buildings, Industry, ICT and Infra

Automation Solutions markets:
Oil & Gas, Food & Feed, Chemicals, Pharmacy, Construction,

Water & Energy, Airports & Logistics
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Introduction

What companies do want is in general a higher profit

How ? By a good market positioning

How to compete? By making product-market choices
(these form the business drivers): e.g. better quality, better
reliability, more flexibility, a competive price, ...

For manufacturing companies a low cost price is essential to obtain a

fair margin

So ... the production process must be efficient ....

How ? Toyota Production System: by lean production ...

do just what is needed
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Lean Manufacturing

Avoid wastes / inefficiencies:
Lean is about doing more with less: less equipment, people, materials,
inventory, space and money.

Think of:
over-production
motion (of operator or machine)
waiting (of operator or machine)
conveyance
processing itself (process steps, batch sizes, machine settings)
inventory (raw material)
correction (rework and scrap)
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Best Practices

Poka Yoke

Kanban

Pull Concept

JIT

Theory of Contraints
Takt time

SMED

Flow manufacturing
Cell manufacturing
Visual manufacturing
55

Kaizen (TQM)
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After implementation ...

A well-designed production process

However, operational dynamics might still disturb the LM process
think of:
- machine problems
- waiting on equipment, materials and personnel
- communication problems / missing data
- unexpected quality problems
- extra corrective / preventive handlings (i.e. inspection, labeling)

As a consequence, the LM production process might still have
local congestions, unbalanced workloads and reworks

Thus, the LM production process must be monitored and its performance
must be managed by rapid and effective control actions
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What should be monitored ?

Several KPI's that reflect the efficiency of the LM process

Examples are:
Processing Time (% of items within a specified norm)

Waiting Time (% of items within a specified norm)
Throughput

Productivity Rate (0.E.E)

Availability % (also MTTR and MTBF)

Punctuality % (% of products ready in time)

% Material Loss

% Rework (% of items rejected at quality inspection)

% Product Loss
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What KPI's should be selected ?

Focus on the business drivers of the company; what are the
benchmarks to become best-of-class ?

Make a decomposition ... what are necessary conditions for
approaching the benchmark ?

For each condition ... select or define a KPI that describes how well
the condition is satisfied ... specify a target for the KPI

If possible and relevant, decompose the KPI into KPI's that are
specific for an area, an equipment, or an operating team. This might
help to localize an inefficiency.

At the end, you will have a KPlI tree. If all KPI's are OK, you should
reach the benchmark(s).
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Dashboard:

KPI-values over last running time interval,
continuously updated,

with alerts if the KPI is exceeding a norm
> necessary for intraday actions

Performance Management Reports:
series KPI's for consecutive days,

weeks or months plotted in a graph
to discover positive or negative trends

various presentation tools in the market;
most difficult is the conversion of raw data into KPI figures



An information architecture is needed to provide useful information for
operational performance management

Extraction of raw data from equipment control systems

Processing of raw data into operational KPI's
(displayed in meters etc.) for execution control

Processing of raw data into aggregated data
and period-specific KPI's for management control



General IT Infrastructure
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Needed: a performance management layer

Conversion of messages / raw data into PM data;
Obtained PM data are stored in a PM layer;

think of two databases:
A transaction / execution database with processing info
extracted from a MES or directly from equipment control systems.
A management database with stored statistics derived from the processing
information in the execution DB

(possibly enriched with information from an ERP and / or WMS)
From this layer, one can obtain:

intraday / realtime processing information

aggregated data and periodic statistics

It should be possible to access the PM layer by a web portal



Expansion with a PM layer

Web server PM layer
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Performance Management Cycle
DMAIC cycle (6 Sigma) ‘/‘\‘
Define — Measure — Analyze — Improve - Control
X /
e
Measure the current performance
Analyze the current performance

Improve the performance by making adjustments in the process or the
technical facilitation
Control the future performance by monitoring and reaction

Define project goals and deliverables
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Extra intelligence for decision support

Suppose: one of the production lines is having problems ...

Best is not only to react on current inefficiencies,
but also to anticipate on upcoming inefficiencies

(use prognoses for the rest of the day to foresee congestions)

Capacity Workload == Productivity




Management
Control

Balanced
Scorecard

Cost Price per Item

Critical to Quality

Current: € 10,21
Target: € 10,00

% Scrap

Current: 2.0%
Target: 2,0%

Product Loss

Current: 2,6%
Target: 2,5%

% of Delay

Current: 4,2 %
Target: 4%

Acceptable
Almost Acceptable

Not Acceptable

A weaker performance
of one of the
underlying elements



A strong focus on operational aspects that are critical to lean
manufacturing

A better understanding of how specific inefficiencies can impact the
cost effectiveness of a manufacturing proces

A performance management layer that can provide top-down
manufacturing visibility

An effective operational control through monitoring of performance
indicators that are relevant for lean manufacturing

A continuous improvement mechanism that will challenge business
analysts and managers to tackle signalled inefficiencies that will reduce
the cost effectiviness of the manufacturing process



A well designed manufacturing system without a good performance
management mechanism is likely to end up with several unnoticed
inefficiencies

A proper IT architecture is needed to extract the right information for
performance management; this can be established by vertical
integration.

With a good performance management mechanism, one should be
able to signal and tackle operational inefficiencies, which is necessary
to achieve operational excellence.



