Lean manufacturing
INn the age of the
Industrial Internet

From Henry Ford’s moving assembly line to Taiichi Ohno’s Toyota
production system, now known as lean production, manufacturers globally
have constantly strived to make their operations better. The concept of
lean, widely known for its tools to eliminate non-value added processes,
has been at the forefront of management for the last five decades.

Lean production has enabled discrete manufacturers to transform their
operations to be more efficient, more productive and their businesses to
be more profitable. Whether it's frontline workers solving knotty problems,
improved scheduling with just-in-time production, or stopping a production
line as soon as there’s an issue, lean has been about making physical
changes to improve operations.
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That was then, this is now...

Imagine a discrete manufacturing environment where your machines and
devices are connected, and people have access to operational insight
wherever they are with business intelligence at their fingertips. Envision a
production floor where operational data transforms into intelligent foresight
to tell workers, for instance, where to find additional efficiencies in production,
what steps to take to drive higher yield, and how and when processes can be
improved to drive faster cycles.

Sound like a scenario for the future? In fact, advances in technology make this
a reality today—enabling lean to take on a deeper meaning beyond improving
just processes. Now manufacturers can leverage data intelligence to
revolutionize their operations for significant improvements, including greater
productivity, less waste, and lower costs.

The benefits of lean
have yet to reach their
full potential. Today’s

technology, powered by
the Industrial Internet,
allows enterprises to
drive even more value
and reach new levels of
performance to accelerate
their competitiveness.

(W)



http://www.facebook.com/share.php?u=http://bit.ly/1vQAASB 
http://twitter.com/home?status=Lean manufacturing in the age of the Industrial Internet.   http://bit.ly/1vQAASB 
http://www.linkedin.com/shareArticle?mini=true&url=http://bit.ly/1vQAASB&title=Lean manufacturing in the age of the Industrial Internet.  



http://www.facebook.com/share.php?u=http://bit.ly/1vQAASB 
http://twitter.com/home?status=Lean manufacturing in the age of the Industrial Internet.   http://bit.ly/1vQAASB 
http://www.linkedin.com/shareArticle?mini=true&url=http://bit.ly/1vQAASB&title=Lean manufacturing in the age of the Industrial Internet.  

GE
Intelligent Platforms

Taking lean to the next level

Complementing lean are the principles of Six
Sigma, which also seeks to eliminate waste by
streamlining and improving all business processes
and removing variation within the process. The two
disciplines, lean and Six Sigma, can be especially
successful when working in tandem - hence the
term Lean Six Sigma.

But that's not all. The opportunity for
manufacturers to get more from lean Six Sigma

is powered by the explosion of data from today’s
connected machines, enabled by the Industrial
Internet. With advanced MES (manufacturing
execution system) solutions, this data can provide

timely and relevant insight to help improve both
the top and bottom lines of a business—improving
customer service, shortening lead times, improving
production performance and operations efficiency,
all while avoiding costly mistakes.

Digitization of manufacturing processes and
data with MES helps uncover interrelationships
and deep insights across the enterprise to drive
better, leaner ways of doing business. It provides
the underpinning from which big data analytics
can inform strategic planning, guide real-time
operations, and uncover root causes of issues
before they become problems.

The two disciplines, lean and
Six Sigma, can be especially
successful when working

in tandem - hence the term
Lean Six Sigma.
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Building the foundation

From a lean Six Sigma perspective, let's explore how

leveraging MES software technologies are best suited

to support these initiatives. To begin, there are some

fundamental questions that need to be answered in
order to effectively lay the foundation:
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Am | collecting the Do | have an Do | have a way Dolhaveawayto  How can lintegrate
right data? effective and to visualize it in get it to the right analytics into my
efficient way to context? people? production plan?

store and access it?
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Define the roadmap to value
What are the objectives?

Measure Manufacturing Processes
Machines - Lines - Plant(s)

Analyze for data-driven insights Manufacturing
Correlations, manufacturing intelligence Process

Improve with actionable data
Right people - Mobility

Control to drive OpEx

Integrate analytics
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Measure your manufacturing processes

The next step is to measure your manufacturing
processes with capabilities that enable you to
collect, store, and manage your data. The level

of data you need will drive what technology is
required to collect that data. For example, if you
need plant-level data that scales with related
production assets, a plant-wide historian with data
modeling and central administration capabilities
may be sufficient.

If you need to get closer to a machine or
production asset such as a sensor or control
system that requires sub-second collection rates,
you may take advantage of a different type of
solution. This may be technology that allows you
to embed computing power and connectivity

at the point of control, creating a network of
intelligent machines connected to the Industrial
Internet to achieve the desired collection rates.

You also need to consider data collection at
the enterprise level, which may require the

consolidation of multiple plant historians into a
single historian with common configuration to
enable analytics and visualization in a more
expedited fashion.

Finally, there’s more to it than the amount or size
of the data; it's also about the type of data. You
need the ability to handle a number of different
types of data and correlate them together within
a common context. For example, this could
include product data, event data, and quality
data that takes the format of time series data,
metadata, pictures, videos, etc.—all of which must
be managed in a consistent and coherent way in
order to realize value from it.

The right MES solution enables you to collect,
store, and manage your industrial big data—the
foundation from which you can leverage higher-
level analytics. This is where lean Six Sigma
delivers valuable business insight, and powerful
performance improvements start to take shape.
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Analyze for data-driven insights

With the foundation in place, manufacturers
can leverage MES to build varying degrees of
analytics that get at very specific problems
for their business. For example, such
solutions can analyze historical and real-time
datasets for trends and patterns, and then
alert the appropriate personnel of a problem
that requires immediate attention in order to
maintain and optimize production.

MES solutions play a critical role in helping
operators visualize data and deliver data-
driven root cause analysis to determine
what the problem was, what happened,
how often it happened, where it happened,
and what the final disposition should be.
This manufacturing intelligence can drive
significant and game-changing productivity
and efficiency for manufacturing operations.

Data-driven insights through advanced
analytics help enhance asset performance
by detecting and predicting the why, when,
where and how of future potential production
anomalies. Perhaps more important is the
ability for manufacturers to assess through
simulation what a potential change in the
manufacturing process may have before it is
actually implemented.

For example, a large scale discrete
manufacturer leveraged the data collected
from its plant floor in several different ways.
Historical process metrics were used to
pinpoint the cause of a quality defect found
during final product test. Analytics applied to
the data revealed a difference in operating
procedures between first and second shifts
due to an operator removing the product
too early from a critical operation. This data-
driven insight enabled corrective action to
improve product quality.

This same manufacturer was also able to
perform production simulations based on

the performance metrics collected over time.
It wanted to understand the implications of

a machine going down and what levers it
could pull and still produce product and meet
production schedules. Having these scenarios
identified beforehand helped it determine
where potential single points of failure

were in its production process and have a
contingency plan to keep production running
in the event a failure occurred.

Turn Data into Actionable Knowledge

1 Collect data
from your systems

3 Deliver relevant
information to
the right people

Transform
the data into
intelligent insights

Drive Operational
Excellence with
lean production
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Improve with
actionable data

With the ability to measure and analyze in place,
connecting the right people to the data is key.
MES visualization technologies provide real-time
operational intelligence so that the operator,
control room personnel, plant manager, engineer
or maintenance staff can separate the signal from
the noise. Thus, he or she can prioritize the right
actions at the right time.

Relevant information in context readily available at
their fingertips, workers can identify critical parts
of the process and drill down further if needed.
Connecting intelligent insights to the right people
will enable manufacturers to drive the

best actions every time—driving significant
operational improvements. Furthermore, much
like in the consumer world, the industrial world is
becoming increasingly mobile, so steps must be
taken to make data accessible.

MES industrial mobility, powered by the Industrial
Internet, enables today’s manufacturers to
connect to their production processes from
anywhere at any time on mobile devices—a

powerful business enabler. Mobility also provides
executives with access to real-time information,
fostering a “walk-the-plant-floor” management
approach as opposed to a “spreadsheet
management” approach.

This hands-on culture aligns with the philosophy of
lean Six Sigma, whereby real-time information and

action accelerates process improvement initiatives.

Relevant information in context
readily available at their fingertips,
workers can identify critical parts
of the process and drill down

further if needed.
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Control to drive
operational excellence

Ultimately, you want to continually drive Operational Excellence across
your manufacturing enterprise. As the Industrial Internet enables
connectivity between your machines, data and insights, and people, you
have the infrastructure to leverage business and operational insights
into the future, transforming your operations to be leaner than ever.

To sustain these new levels of lean performance, MES enables you
to integrate analytics as part of your production plan, so you can
continually drive better outcomes such as:

-> Schedule production in plants or on lines or machines
to produce within the defined targets

- Reduce work in process with real-time visibility

-> Produce products faster by closing the loop between manufacturing
and engineering to deliver products to customers faster

- Increase quality through real-time data collection and conformance
metrics to verify as-built equals as-designed

- Leverage full product genealogy for fast traceability
and exposure containment

- Optimize production based on energy constraints

- Integrate energy and water consumption into material
management and consumption metrics

©

A global appliance manufacturer was bringing 10 new ground-up
appliances into production in parallel on a very tight schedule. Its
existing systems were disparate and non-connected, lacking visibility
and a much-needed end-to-end system. To lean its operations and
drive continuous improvements, it leveraged a powerful MES solution
that delivered an integrated ERP to manufacturing system, accurate
and timely business metrics, complete product genealogy, real-time
visualization and control, and scheduling optimization.

The results:

30-40% raw 24% estimated 20% greater
and WIP reduction in warranty uptime
reduction costs through

end-to-end genealogy

Improved quality
and less rework

Double-digit
improvement in
deployment cost

and speed
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GE Intelligent Platforms provides industrial software, control systems and embedded computing plat-
forms to optimize our customers’ assets and equipment. Our goal is to help our customers grow the
profitability of their businesses through high performance solutions for today’s connected world. We
work across industries including power, manufacturing, water, mining, oil & gas, defense and aerospace.
A division of GE, we are headquartered in Charlottesville, VA.

Americas: 1 800 433 2682 or 1 434978 5100
Global regional phone numbers are listed by location on our web site at www.ge-ip.com/contact
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