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Traceability of production protects
both customers and companies

This article describes an integrated solu-
tion for monitoring and management of
production processes. A typical system for
monitoring and management of produc-
tion composes a product genealogy that in-
cludes a history of product’s formation (in-
formation about used raw materials, pack-
aging materials, production technological
steps, their parameters and deviations from
prescribed values). Monitoring and trace-
ability systems also often include informa-
tion about logistics and distribution. That
allows tracking and tracing and also search-
ing and investigation of data from product’s
genealogy and production series or batch-
es. Such capability is internationally called
traceability.

1. Introduction

Production information systems, in ac-
cordance with the international standard ISA
S95 called MES (Manufacturing Execution
Systems), provide lots of useful functions and
significant values to companies. Provided ca-
pability and information is possible to use for
optimization of all company activities. Al-
though MES utilize similar technology plat-
forms as IT systems for ERP (Enterprise Re-
source Planning) do, they are conceptually
different. In the system hierarchy of the com-
pany MES fits right above MCS (Manufactu-
ring Control Systems), fig. 1, as an extensi-
on and enhancement of MCS. The primary
purpose of production IS is providing ope-
rational data for immediate supervision and
management of production processes, while
ERP systems are used primarily for strategic
and planning purposes. MES systems are de-
veloped for real-time operations.

One of the key functions of MES is pro-
viding of detail information from the produ-
ction technology steps and associated proces-
ses. Data acquisition function is used to col-
lect characteristic data from the technological
steps. Based on the data and information it is
possible to build production monitoring sys-
tems used to create genealogy of products and
support quality of production.

Monitoring of production is often used in
the automotive and, especially, in the pharma-
ceutical industry, where the production quali-
ty system is governed by the EU regulations
called Good Manufacturing Practices (GMP)
and their observation is regularly checked by
authorized inspection institutions, as well as
in the USA by Food and Drug Administra-
tion (FDA).

These two application fields, although
they have different missions, their efforts to-
ward achieving the best quality of their pro-
ducts have a lot in common. Another produ-
ction that is definitely aware of a need for
a monitoring system of their production is
the food industry, where beside the traditi-
onal quality requirements a new obligation
for traceability has been added by (EC) No
178/2002 EU regulation (effective from 1. 1.
2005). That has also been implemented into
Czech laws.

2. Why systems for traceability?

Each production company with a long
term ambitions for the market must have an
efficient quality control system in place. Qua-
lity control mechanisms can be well suppor-
ted by systems that monitor and help manage
all aspects of the production including its his-
tory (,,product genealogy‘‘). Automated sys-
tem for monitoring offers production tracking
and building of a genealogy in an electronic
form as a history of product genesis from raw
materials that are developed into semiprodu-
cts and to final products, fig. 2.

Fig. 1. Standard company systems architecture,
where MES is closely related to MCS (automa-
tion of production)

The following characteristics are the
advantages of an automated system for pro-
duction monitoring and product genealogy
in an electronic form: information credibi-
lity (independent of a human factor), possi-
bility of long term data archiving, post ana-
lysis of the production process using variety
of viewpoints and criteria, and, especially, ta-
king advantage of the speed of tracing throu-
gh the product genealogy and identifying pro-
blem areas and causes of quality defects. In
such efficient way obtained information al-
lows companies to properly and quickly act in
each situation. When appropriate, it enables
recalling of the product from the market or
from the distribution (e.g., in food industry)

or proceed with a repair of the product even
before the defect will show (e.g., in automo-
tive industry). This capability of a production
system is called traceability. A fully automa-
ted traceability system even offers to identify
all necessary data (and its relationships) used
for the production and distribution of the pro-
duct including information about the materi-
als used and means used in the distribution.
The production history and the archived data
are used for such analysis.

In practice, the subject of tracing can be
based on product batches, series, pallets,
trays, logistics etc.

3. Automated system for production
monitoring and traceability

Today’s companies already have an exi-
sting system for monitoring of their produ-
ction that is in most cases manual. Typical
approach is based on filling of pre-printed
reports by individual operators and heads of
production lines who record what materials
were used, obtained products, process para-
meters, etc. This approach has a number of
disadvantages, e.g., credibility is low (due to
possibility of missing or incomplete even in-
correct data), slow and complex way of uti-
lizing information caused by paper records,
resulting in a high demand for expertise and
time needed to analyze and identify the cau-
ses of problems, impacting the productivity
of administrative and management staff.

Automated production monitoring system
is a complete system through the entire pro-
duction process or for any of its parts (sub-
processes). Raw materials and all other inputs
can be recorded upon their entry into the pro-
duction process. Typically, barcodes are used
for their identification. Technological valu-
es obtained in individual production steps/
operations can be recorded using terminals
appropriately placed in the production and at
the packaging (individual, common, pallets,
etc). Using suitably generated codes the ap-
plication of existing identification and mar-
king schemes may be conveniently extended
and linked to information systems.

The highest level of an automated pro-
duction monitoring and traceability system
is possible to achieve by integrating infor-
mation from the automated production con-
trol systems and this way monitor production
steps and their parameters (automatic char-
ging of materials according to a recipe, mo-
vement of material, making semiproducts, at-
tained accuracy of product parameters). At
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the beginning and at the end of the produc-
tion chain it is possible to include informati-
on for logistics (about suppliers, series, ba-
tches of input materials used in the product,
destinations of produced product series and
batches, etc.). The creation of electronic ge-
nealogy records of products or their batches
allows using of powerful functions for bac-

Fig. 3. Traceability - specification of data for
backward tracing

kward or forward tracking. Full-value (tho-
rough) traceability helps to find the cause of
quality defects.

Backward traceability allows searching of
the product genealogy based on a simple que-
ry specifying a denotation of the researched
product or batch, fig. 3.

A genealogy of a given product is obtai-
ned instantly and an analysis can be done di-
rectly or using additional information (e.g.,
results of laboratory tests, tests of raw mate-
rials, etc.). Thus, a fundamental cause of the
defect can be efficiently determined. When it
is known or suspicious that the primary cau-
se of the defect is a problem with a batch of
a raw material or semiproduct, it is appro-
priate to use a forward traceability for fin-
ding which products or product batches were
impacted using poor quality materials (e.g.,
contaminated).

Backward and forward traceability allow
using the above described functions fast dis-
covery of defective products introduced to the
market and their recall or repair at a minimum
cost. As aresult of this process, the customers
and consumers are protected from health ha-
zards and damages and the production com-
panies can solve the troublesome situations at
low cost and possibly even avoid damages to
product’s marks or company’s image.

4, Implementation of product
monitoring and traceability system
Implementation of product monitoring

system always requires a custom oriented ap-
proach. There are common system modules

that include the basic functionality and sup-
port of traceability; however, each company
has its specific organizational structure, pro-
duction technology, and also implementation
of electronic systems for material labelling
and mechanisms of production control.

Thus, during the system deployment, it is
necessary at least to do a customized configu-
ration of the traceability system. For increa-
sing of probability of successful implementa-
tion it is important to select a vendor who is
experienced and has valid references in this
application field. In the beginning of the pro-
ject there is a need for a consultation about the
specifications and a study phase. These phases
include definition of concepts and descripti-
on of proposed solutions that are presented to
the customer. When the project specification
is approved by all participating departments
and its key users the actual implementation of
the product monitoring system starts.

It is recommended to select a system ar-
chitectural approach based on desired stan-
dards for the IT technology, as well as for the
electronic components. In addition, it is very
important to consider vendor’s experience with
applications of technology control and visuali-

terials including the final product. It records
and protocols data that are also linked to the
company information system.

The entire application project started
with the analysis of the requirements, fol-
lowed by the specification of individual
functions based on the type of the raw ma-
terials (green coffee), packaging materials,
semiproducts (roasted coffee) and products
of different brands and blends. The producti-
on monitoring and traceability system provi-
des additional functions for finding quantity
of material supplies, semiproducts, and pro-
ducts in stock. The system also creates vari-
ous production protocols.

Traceability systems are offered by en-
gineering company Compas Automation
that is known for its applications of auto-
mation in pharmaceutical industry, food in-
dustry, and automotive industry (see http://
WWW.COmpas.cz).

Currently Compas offers its full services
for implementing production monitoring and
traceability systems. That typically includes
the initial consulting, analysis, design, and
implementation for semi or fully automated
solutions. In addition, systems may include
means and techniques for deno-

G tation of materials and compo-

nents, semiproducts, final produ-
cts, and packaging using barcode,

RFID, etc.

6. Conclusion

The author of this article re-
fers to the importance of produ-

ction monitoring and traceability

Fig. 2. lllustration of a genealogy of semiproduct creation (yel-
low node) and its consequent development into a product

zation systems as the traceability is a superior
level to the level of manufacturing automation.
Naturally, there is also a task of connecting the
system with other existing control and infor-
mation systems of the company.

5. Case study of Traceability for Kraft
Foods, Czech Republic

the top coffee processing companies in the
Czech Republic. Kraft supplies the market
with Dadak and Jacobs coffee brands. In the
year 2004, this company significantly expan-
ded the existing production technology and
began to use technology for the production of
special blends of coffee suitable for automa-
ted coffee machines — pods. The pod techno-
logy was built with high level of recipe au-
tomation. The implementation included an
automated production monitoring and tra-
ceability system from Compas Automation
company called COMES Traceability.
System COMES Traceability allows a de-
tail monitoring and supervision of the produ-
ction process and supports tracing of all ma-

systems and their practical role in
the management of today’s pro-
duction, show some of the key
capabilities and benefits, and the level of the
contribution of these systems in ensuring the
desired product quality. The production moni-
toring enhanced by the traceability has a po-
sitive impact toward the customers and helps
companies to safe their image and position on
the market in today’s global competition.

Staff of some manufacturing companies
believes that it is sufficient to realize the
product labelling for their distribution and
incorrectly assumes that such a solution is
equivalent to implementation of a traceabi-
lity system. However, the traceability in con-
junction with genealogy of product concep-
tion and its development offers much more.
The key benefits are the preventions from
causing customers undesirable damages
and providing the production companies
with a tool for uncovering causes of quality
problems and supporting their quality con-
trol system. The described approach is man-
datory for food producers in EU and it is im-
posed by laws.

Ing. Viastimil Braun, Compas Automatizace
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