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Manufacturing, especially the manufacture of high-quality, long-service products,
is not simply about producing at the lowest cost in the shortest possible time.
Although these are clearly key factors in sustainable, profitable business, there are
others like flexibility of delivery and enhanced service capabilities that today play
an almost equally important role.

An optimal manufacturing process that includes tracking and auditing of all
material and equipment parts, from purchase through to delivery, is vitally
important for our customers’ business success. State-of-the-art technology
from ABB makes it possible.
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As a leading supplier of equipment
to the utility market, the Power
Technologies division of ABB is com-
mitted to being at the cutting edge of
manufacturing. The products that leave
its factories, for example switchgear,
transformers and cables, all have a serv-
ice life of many decades and exhibit
important quality characteristics they
are expected to retain over this long
lifespan.

The division, with nearly 150 factories,
covers the whole spectrum of manufac-
turing, from continuous flow to job
shop EI. In one class of factory — the
‘operator-paced line flow’ type — ABB
recently began to implement a revolu-
tionary production and quality control
support environment. Based on the
company’s Industrial'™ architecture and
integrated into its business environment,
it provides a connectivity solution that
stretches from shop-floor processes to
top-floor strategies.

Typically, these factories have several
production lines performing partial as-
sembly of sub-units and at the same
time assembling different, customized
products. Within the process the sub-
units are normally standardized and
completed in accordance with a produc-
tion forecast. Production orders are
automatically generated by the order-
handling system as a function of the
buffer level and the production forecast
evaluation. Customers’ switchgear or-
ders are planned individually by the
production department, which provides
the input for the
weekly assem-
bly plan. To im-
prove the flexi-
bility of the
manufacturing
process, con-
nectivity solu-
tions provide functions.
the basis for

near real-time

monitoring of manufacturing processes
and a high-availability infrastructure for
implementing support functions.

The requirements that the new connec-
tivity solutions have to satisfy were

Connectivity solutions allow
near-real-time monitoring of
manufacturing processes
and provide an infrastructure
for implementing support

1 A whole host of manufacturing processes are involved in producing ABB power
technology equipment.
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determined after intensive analysis of
the plant managers’ concerns. These
focused on their efforts to improve an
already solid position in customer satis-
faction with delivery and maintenance,
and at the
same time
ensure maxi-
mum produc-
tion effective-
ness. The
functions
considered of
importance in
setting up the
requirements
for automated support in, for example,
ABB’s MV products manufacturing
plants, were:
m Tracking of customer orders: Auto-
mate order management and reduce
the need for manual reporting.

Production control: Track activity in
individual shop floor workplaces to
improve productivity results.
Planning modifications: Reduce re-
liance on visual inspection of shop
floor activities prior to planning
changes by informing the planning
team of the real-time status on the
shop floor.

Quality analysis: On-line monitoring
of all stations in the manufacturing
process to reduce waste, identify and
correct process issues, trace problems
in supplier batches, and reduce re-
liance on manufacturing dockets.
Test-bed result consolidation: Include
the results of sub-assembly tests in
one unique report.

Periodic inspection of tools: Track the
inspection requirements of special
tools, with notification of deviations
from the inspection schedule.
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m Machine algorithms: Provide support
for back-up, updating and verifica-
tion of loaded machine algorithms
for automated lines and test facilities.

®m Machine maintenance: Track ma-
chine maintenance history and pro-
vide up-to-date maintenance docu-
mentation on-line.

® Data and documentation: Minimize
non-value-added activities by reduc-
ing paper-based data and documen-
tation for transfer, collection and fil-
ing, and
at the same time enhance reliability
through targeted single-source stor-
age.

m [ntegration with ERP: Ensure that the
back-office ERP and the actual shop
floor activities are consistent in near
real-time.

The ABB Connectivity Solution has been
developed to provide an integrated pro-
duction and quality control support sys-
tem to cope with a factory’s multiple
needs: process flexibility and optimiza-
tion; quality and audit trail require-
ments; plus interaction between fully

automated, semi-
automated and op-
erator-driven
process segments.

The philosophy
behind its design
and implementa-
tion is that each
plant receives a
system built to
uniquely support
its processes. At
the same time, the
delivered technol-
ogy must ensure:
m The right
amount of stan-
dardization for
ease of use and
easy mainte-
nance across a
large number of
factories, for a range of products
based on significantly different man-
ufacturing processes.
m Easy deployment, with the flexibility
required to redefine the configuration
as the manufactur-
ing process is up-

A four-tier framework provides ease of deployment,
flexibility and the right level of standardization.

graded or changed,
while maintaining
the integrity and
thus reusability of

the software.

The basic concept
behind the solution
is that of a four-tier
framework, with
each tier building
on the functionality
of the tier below it
and supporting the
tier above H. The
foundation of this
framework is the
ABB Industrial'™
Aspect Integrator
Platform (AIP).

Tier 1:

Integrator platform
The AIP platform
was chosen specifi-
cally as the foun-
dation of the total
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connectivity solution framework
because it was designed to provide
flexible integration of any number of
elements. It pays particular attention to
the special needs of connecting data-
bases, documentation repositories,
transaction processing systems (typi-
cally found on the ‘top-floor’ and in
supply-chain management), and real-
time control systems (a common feature
of automated manufacturing). It typi-
cally includes event-handling capabili-
ties that are essential if the system is to
fulfill requirements such as those listed
above.

As a general tool, it also lends itself to
the implementation of data-driven
system configurations. This is a huge
advantage as it ensures that the opera-
tional system can be quickly updated
via data engineering in the case of
process changes. No special software
engineering is required.

Tier 2: IT framework

The IT framework supports the applica-
tion configuration in the manufacturing
environment. It includes the connectiv-
ity links for interfacing with the typical
business system components already in
use and supports a library of connectors
for interfacing with many shop floor
automation technologies. Implementa-



tion of an OPCDV access server
ensures not only that commu-
nication between operator
workplaces and the manufac-
turing process is kept very
flexible, but also that any
technology supporting TCP/IP
network programming can be
used to add more clients. The
specific functions related to
how the connectivity is to be
implemented are also defined
within this tier.

Tier 3:

Manufacturing framework

The manufacturing frame-
work provides the essential
components for mapping the
individual elements on the
factory floor, as well as the
manufacturing process defini-
tion for the particular factory.
As such, it includes a general
‘manufacturing model” and
the tools used to transfer the
specific factory requirements
to the model. Flexibility is

The tools in the manufacturing framework allow

3 each factory to build an exact model of the equipment,

materials and workplaces.
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Overview of materials, equipment and process definitions for an MV circuit-breaker
4 factory which need to be mapped into the manufacturing framework to create the
factory application framework.

Lt

of rules:

m Define the resources (equipment,
materials, personnel) used in the pro-
duction process.

m Define the production steps, the re-
sources for each step, and the action
taken at each step.

m Define the events that trigger a transi-
tion or an action.

guaranteed by a formalized
collection of constraints and
rules for building the database
within the domain of interest,
and a comprehensive descrip-
tion of the elements according
to the ISA-S95 standard. This
standard, which ABB actively
supports, provides definitions
of all the different types of
device/equipment, materials,
personnel and production seg-
ments, etc, found in a manu-
facturing environment. This
tier also provides the tools for
creating reports and setting up
an in-depth analysis of the
data collected during manu-
facturing.

Tier 4:

Application framework

The application framework
provides the basis for imple-
menting a particular solution
in a particular factory. It is
created by entering the
specific factory data in the
generic manufacturing frame-
work and process steps H in

a consistent manner. Support is pro-
vided by the easy-to-use manufacturing
framework toolbox. A thorough analy-
sis of the shop floor processes B is ex-
tremely important at this stage. Experi-
ence has shown that a joint workshop
between the factory process planners
and ABB Connectivity Solution consult-
ants prior to starting data entry is ideal
for familiarizing the factory staff with
the tools and the mapping of their fac-
tory process into the data model. The
data input follows a straightforward set

Control) -

) Open Process Control (originally OLE Process

open standards specifying interfaces

in the process control domain.
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Interacting through the Connectivity Solution, the shop floor workplaces are directly linked to the company IS and ERP environment,
to the quality control office and production manager’s office, and to third-party companies (eg, suppliers), as necessary.

Customer

Supplier

Production/testing

Supplier

Production
planning

The factory team maps the manufactur-
ing process ‘one-to-one’ into the model
following these simple rules, and uses
the appropriate
tools to generate
the workplace
screen layouts
and specific
report layouts.
Once familiar
with this proce-
dure, users can
move rapidly for-
ward with data entry. Checks carried
out every 2 to 3 weeks with support
from a solution consultant ensure that
the optimum description is generated.

System rollout takes place in three
phases:

First, the new hardware and software
package based on the factory-specific
application framework is installed, the
connections to the local systems and
shop floor automation equipment are
made, and all basic function tests to
verify the system are performed H.
Second, the office staff are trained in the
use of the new system. The elimination
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The ABB Connectivity
Solution supports the
optimization of manu-
facturing, handling of
customer deliveries
and service.

of paper means that users have to adapt
to a completely new daily work routine.
Third, the shop floor staff are trained.

It has to be remem-
bered here that,
even today, many
of the personnel
on the shop floor
have had little ex-
perience of com-
puter systems. This
training is therefore
key to a project’s
success, and must be completed before
the system is taken into operation.

Normal running of the factory is not
disturbed by any of these three rollout
phases.

Reconfiguration made easy

The ABB Connectivity Solution provides
manufacturers with a very flexible, easy-
to-use system that supports optimization
of the manufacturing process, improves
handling of customer deliveries and
enhances service capabilities. Not only
does the solution generate a consider-
able, and recurring, efficiency improve-

ment, but, being data driven, it can also
be easily reconfigured by the local staff.
This is a major advantage whenever
there are staffing or material changes,
when shop-floor machinery is up-
graded, and especially when completely
new product lines are being introduced.
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