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Confidence in our applications knowledge: we know how!

Why Eurotherme?

I Global expertise and experience in
providing solutions within every major Glass
manufacturing sector

@ Proven track record in rapidly delivering
solutions with optimum return on investment

[ More than 40 years experience in control, data

management and scalable automation solutions

[l Cost-effective solutions to improve the reliability
and efficiency of your processes, and the quality of
your product

A Long Line of
World Class Products

[ Proven experience in working and integrating with
multiple suppliers and platforms

@ Specialist teams, deployed globally, with comprehensive
experience in Glass systems

[ Local spares supply and service support

) ) EurothermSuitee
@ A team to work with your team, a partnership

for success
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Confidence in our
applications knowledge

The Eurotherm Glass Team understands your plant and the
business challenges you face day to day. We provide
engineered solutions for plant automation throughout the
world. Our hardware and software expertise can provide you
with a solution to match your manufacturing requirements.
Our solutions save energy, reduce gas emissions and
maximise efficiency, productivity and ultimately your return

on investment.

TC Series
7000 Series
2500
2704
3000 Series

6000 Series

Experienced and dedicated, the Glass Team
specialists are experienced in all majors sectors of the
Glass industry:

Float process
Container glass
Fibre glass
Tubes/Bulbs
Optical/Scientific
Insulation

Other special types

Confidence in measured
value for your money

The Eurotherm Glass Team are committed to developing
products and solutions to minimise plant operating costs,
while maximising productivity and quality.

Consultancy services to ensure you get exactly
what you need

Global and plant wide consistency — re-using engineering
to minimise costs

Scalable solutions — from full plant automation to a
single loop

Rapid installation during critical hot or cold rebuilds

Reduced costly energy usage through advanced
monitoring, fuel switching systems, oxygen/gas control
and oxygen/fuel control

Reduced labour costs through automation

Lifetime service level agreements to protect
your investment

A complete range of services designed to provide you
with the best value from your system —

System development
Installation
Commissioning
Calibration

Spares management

Technical support
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Glass solutions to ensure quality and lower production costs

Eurotherm provide engineered solutions for glass plant automation throughout the world. Our hardware and
software expertise can provide you with a solution to match your manufacturing requirements and maximise
efficiency, productivity and ultimately your return on investment. Our world-class accuracy of control also reduces
gas emissions to save both money and the environment.

Eurotherm Glass team can provide you with:

@ Automation and application expertise and experience

I World-class accuracy of control

@ Global deployment, local support
[ Delivery of proven solutions
|

Scalable solutions — from single loop to full
plant automation

[ Rapid installation, during critical cold rebuilds

What does this mean to your production?

[ Rapid return on investment

Lower manufacturing costs @ Maximised efficiency, minimised production waste and

|
@ Reduced labour costs through automation interruption
|

Improved plant throughput with system @ Reduced costly energy usage, through advanced

redundancy options monitoring and fuel switching systems

[ Better combustion control

@ Reduced cycle times and improved asset utilisation
[l Tighter tolerances to improve product quality ™ Improved reversal control
and consistency [ Oxygen/gas/fuel control to save the environment
and money
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Full plant process support, from conception
to retirement

Why Eurotherm?

[ Strategic, long-term, global partner

A complete service. A total solution

What can Eurotherm do for you?
Project specification assistance

Fixed price and material/labour quotations
Prime or sub-contract engineering

Project management

System and software design & integration

Panel fabrication

|

@ Quality project engineering

[ Specialist-level application expertise
|

World-class, scalable deployment Acceptance testing
Installation supervision and start-up

Training and documentation

24/7 support

Application Expertise

UTIONS

~ PROJECT
Energy Saving ENGINEERING

Eurotherm Services brings the benefit of proven
engineering capability, domain knowledge and
control applications expertise to the support of
installed equipment and the fulfilment of new
project requirements. System Services delivers
real value to the customer, reducing
downtime, smoothing start-ups, optimizing
performance, integrating functions, improving
skills, and delivering turnkey projects.
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Time-proven, modular, scalable control solutions

From simple loop control to information integration and plant wide DCS systems, Eurotherm can offer scalable,
modular solutions to match your application and budget. As your requirements grow, new modules can be easily

incorporated into your system.

Integration is a key part of Eurotherm’s offerings. Our Eurotherm’s expertise in process automation, accurate
products are designed to work on multiple communication control, secure data recording and visualisation can be found
platforms with connectivity at all levels. Where appropriate at every level of our systems. High availability (redundancy) is
or necessary, 3rd party integration is an established part of available to maximise your productivity and standard
our solutions offering. function blocks are used to minimise engineering costs.
REMOTE OPERATOR QUALITY AND
WORKSTATION PRODUCTION REPORT PC

FURNACE
SUPERVISOR NO 2

FURNACE
SUPERVISOR NO 1

1225 EYCON 10 COMBUSTION

VISUALSUPERVISOR — p oo eec joE
LEVEL 5 = =
VISUAL SUPERVISOR T640
SERIAL COMMS
ol FORMING
2500 3rd PARTY PLC 2500 T640 2704

BATCH HOUSE FURNACE FOREHEARTH
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Our aim is to provide you with the right solution for the
application as part of a complete service to minimise
your costs and maximise your return on investment.

CNUD-EFCO
Glass Engineering Group of BMT s.a

WEB PORTAL AND
ALARM ANNOTATION

dd44

T 11

6100A

200 ] O O ) N A O P O D

T2550 T2550

WEIGHING
STATION

BUSHING WINDING CUTTING
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Strength through vast application expertise...

Batch Control

@ Recipe Management

B Hopper Sequencing

[l Conveyer Belt and Mixer

Intelligent Weighing System Interface
Control Room (DCS/PLC) Interface

Record Archiving for each Batch

" Limestone — 4%
= Sodium Sulphate — 1%

S

Utilities and Energy Management
Fuel Selection/Optimisation

Compressed air systems

Water supply

Energy monitoring and reporting

Power distribution monitoring

Emissions monitoring

Glass Level

Optimisation
Boosting Control

Accurate and Repeatable
Temperature Measurement
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...spanning all glass types

FLOAT GLASS

, WINDOWS
I MOULDING

TUBE GLASS
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Strength through wide-ranging

application experience
Our range of application experience could help you to increase productivity and lower costs. '

All of our solutions into the Glass industry are flexible and scalable to suit the process exactly.
Example applications

Furnace Control

Glass manufacture requires a high level of accuracy and reliability in the control

: . : X @ High availability with dual redundant processors

of the furnace to achieve consistent glass quality, to avoid energy losses and to
keep emissions within legislated boundaries. Reliability is particularly important at B World renowned accuracy of control
critical stages in the process such as the Furnace Reversal. Eurotherm’s 72550 H  Continuous, precise glass level control
PAC is designed with integral redundancy and is synchronised to a real time clock B Cross-limiting lead/lag combustion control
to ensure that this process can be managed safely and efficiently. .

@ Fuel flow/ratio control

m  Oxygen trim

W Fuel switch over control

Melter Side Wall Refiner Side Wall

Melter Crown

Bridge Wall

Forehearth

Combustion
Air Blower  Feeder

Boosting Power Control and Monitoring

Molten glass is a conductor of electricity. Passing high currents
through the glass produces direct heating in the resistance
presented by the glass. This heating is beneficial as it heats the
‘colder’ bottom glass in the furnace. This heated bottom glass
rises towards the top and has a stirring effect which helps with
melting and heat transfer. Boosting is often used to meet periodic
fluctuations in demand or to support the pull rate of a furnace at
the end of its operating life. Boosting may also help to reduce
NOx emissions.

For electrical power control and monitoring in fibre glass, float
glass, containers and insulation applications, Eurotherm supplies
the complete systems including the electrical cabinets, power
controllers and necessary transformers.

Electrodes

M Controlled convection currents to promote homogeneity

I Accurate true power control
B In-line power monitoring
|

Minimized DC component Molten Glass (Resistive Loads)
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Tin Bath Roof Heating

The bath is the forming part in a flat glass production process where it is
taken from the furnace spout at 1100°C and leaves the bath at 600°C when
it is solid. While in the bath the glass travels through heating, fire polishing
and cooling zones. Modern flat glass systems require precise temperature
control for these multiple zones. Eurotherm’s control systems provide
combustion or power control with multi-parameter influence.

The high temperature heating elements have a far from linear
temperature/resistance curve and advanced power control is therefore
critical for accurate temperature and control and for the operational life
time of the elements.

Roof Heating Elements

From Furnace ‘

To SCR/Transformer Power Control Centre

)

Multiple Zones

lrs

L & 4@4@

Molten Tin

Annealing Lehr

Glass enters the annealing lehr at approximately 600°C
at which it is visco elastic but can support its own
weight. Annealing lehrs have several temperature
control zones through which the glass is cooled
following a precisely defined curve. The temperature in
each of the zones must be properly monitored and
controlled for consistency and quality of the glass. The
cooling process is critical for the maximum yield of
finished on-spec glass.

@ Multi-zone temperature control

W Easy monitoring with local and central HMI
solutions

@ Heat-cool

Speed control

[ Setpoint changes and control stability to 0.5°C in
a range of 600°C to ambient

Bushing Temperature Control

Glass fibre manufacture requires a high level of accuracy and reliability to achieve a
consistent quality in the fibre produced.

Eurotherm’s bushing temperature control application has been specifically designed to
control temperature cycling in glass fibre manufacture and has been shown to bring:

Increased efficiency
Improved recovery time
Increased availability and productivity

Setpoint depression and ramping — allowing control of the temperature profile
during a production cycle

‘Cold bushing’ protection — preventing thermal shock to the bushings in the event
of operational or mechanical failure

Better than 1°C resolution

Operation with one or two thermocouples - efficient implementation in complex

control systems requiring programmed start-up of a heat sensitive process from
stand-by condition

Transformer
Platinum
Bushing

Primary
Voltage
230V ac

(typical)

Power Feedback
(Analogue 0-10V)
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Example applications

Electrical Motor Control

Throughout the glass industry electrical motors are used in raw material
transport, in exhaust gas handling, in glass forming, in annealing, in cutting
and many more applications. Speed, torque and position are critical process
parameters in obtaining quality products and should be controlled with high
accuracy and reliability.

Open or closed loop vector control
Wind/unwind control

Speed or torque synchronisation
Top roll control

For speed and motion control Eurotherm supplies the complete systems Squeezing roll control
including the motors, AC DC or servo drives and electrical cabinets.
Eurotherm is particularly well known for its expertise in synchronising speed
and torque in multiple motor applications such as top roll control in a tin
bath, or squeezing roll and unwind control in the rolled wired glass process.

i

Conveyor control

Cooling fan control

I
N

Windscreen Forming

Windscreens are formed by feeding flat sheets of glass through a tunnel furnace. M Accurate multi-zone temperature control

Each sheet is carried by a very precise mould. The temperature rise will soften B Accurate open or closed loop power control

the glass and gravity will let the glass take the form of the mould. The tunnel

furnace has a temperature controlled pre-heating zone and an electrical power I High packing density of power controllers to reduce
controlled forming zone. The thermal energy from metallic resistor elements or cabinet and floor space

from medium wave infra-red elements is transferred to the screen in a M Advanced single cycling for infra-red elements,
combination of air-heating and infra-red emission. The forming zone has always eliminating DC components

been divided in hundreds of sub-zones. With the car industry demanding more
and more tightly banded tolerances and introducing more complicated forms and
shapes such as top roofs the number of sub-zones is increasing rapidly.

W Power controller setpoint transfer and monitoring by
digital communication, reducing the 1/0 requirements of
the control system

Complete Eurotherm temperature control, power control and supervisory systems M Feed through control
for windscreen forming are in operation world-wide.

C——— ([
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Environmental Monitoring

In protecting our habitat the glass industry is making major contributions
with the reduction of pollutant emissions to air, land and water.
Monitoring of emissions is the starting point of emission reduction.

Eurotherm has over 40 years of experience in providing process and
environmental monitoring systems.

@ Continuous NOx, SO,, Chlorides, Fluorides etc. monitoring

W Filter pollution monitoring and automatic filter cleaning control
W Tamper proof ready data logging

Process Modelling

Process modelling and simulation is becoming more and more common in
process development activities or advanced furnace and feeder control.
Modelling and simulation requires vast amounts of process data. Process
control systems are the main data source and should therefore have an easy
to implement and use interface with modelling and simulation systems.

Eurotherm Control and Monitoring Systems are known for its easy to
implement and use OPC and ODBC interfaces.

W OPC Servers with tag browse facilities

B ODBC Interfaces

@ Data collection in relational databases

Production of Glass for the
Life Science Industry

More and more life science industry companies are forcing their
suppliers to adhere to Good Manufacturing Practices. A requirement for
GMP production facilities is to make use of GAMP 4 validated control
and monitoring systems.

With its vast experience in the Life Science Industry Eurotherm is
extremely well fitted to assist the glass industry with the complex
implementation of GAMP 4 validatable systems.

Please refer to our Life Science Brochures for more detailed information
on this subject.

Electrode Power Control Centre (Single Zone Shown)

Many applications in the glass industry require
electrical power control.

Eurotherm supplies advanced Power Control
Centers for boosting, bushing, roof heating,
annealing etc.

B Single or multiple zones

I Power ranges up to 825 kW for single phase
zones or 2 MW for three phase zones

B Advanced cycling methods to reduce
DC components

W Cubicles built in accordance with
international standards
(IEC, UL, FM, CE, GOST)

Multi-Tap
Transformer

r® 480V | Tap Selector
o—-.‘u{v‘
e
100V Electrode
e 80V Bank
(Zone)

cr

Primary
Voltage
480V ac
(typical)
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Custom control room HMIs, based on any software platform
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Eurotherm Glass Solutions Expertise: Our Satisfied Customers...

AGC Automotive (Belgium, Russia, Italy)
Arc International (France)
Bormioli Rocco (France)

Barbosa & Almedia (Portugal)
Cebreco (Brazil)

CNUD (Belgium)

Corning (France, USA)

Cristallerie d’Arc (France)
Cristalleries Baccarat (France)

CVL (Brazil)

Demaglass (UK)

E W Bowman (USA)

EMGO (Belgium)

Essilor (France)

Eurokera (France)

GAF Corporation (USA)

Glaverbel (Asahi) (France, Belgium, India)
Hankuk (Korea)

Irish Glass (Ireland)

lvila (Venezuela)

Keraglass (France)

Manville Sales (USA)

Optical Coatings (UK)

Owens Corning (USA)

Owens Illinois (France Spain, Italy)
Philips Eclairage (France)

Philips Lighting (Holland, Poland)
Pilkington (North America)
Pilkington (Poland)

Pilkington (Worldwide)

PPG Fiberglass (USA)

PPG Industries (USA & Holland)
Riedel Group (Germany, Austria)
Rio glass (France)

Rockware Glass (UK)

Rubber Maid (France)

Saint Gobain - Glass, Vetrotex, Isover,
Emballage, Seva, Sekurit

Schott Glass (Germany, USA)
Shanghai Bulbs (China)

St. Georges Crystal (USA)

Triplex Safety Glass (UK)

United Glass Ltd (UK)

VASA (Argentina, Finland, Germany, France, Australia,
Russia, Italy, UK)

Verlipak (Belgium)

Vertex (Czech Republic)

Vidrala (Spain)

Vidrios Lirquen S.A (Chile)
Wheaton Tubing (USA)

Xian Tan (China)
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Eurotherm: International sales and service

Understanding and providing local support is a key part of Eurotherm’s business. Complementing worldwide Eurotherm offices are a
whole range of partners and a comprehensive technical support team, to ensure you get a service you will want to go back to.

Sl F

-

— =

;

AUSTRALIA Sydney

Guangzhou Office

SPAIN Madrid

Eurotherm is also represented in the following

Eurotherm Pty. Ltd. T (+86 20) 8755 5099 Eurotherm Espafia SA countries:
T (+61 2) 9838 0099 F (+86 20) 8755 5831 T (+34 91) 6616001 Algeri Malaysi
F (+61 2) 9838 9288 E info.cn@eurotherm.com F (+34 91) 6619093 Azifggijan v
E info.au@eurotherm.com Beiji%ge Ofgcg o asoc E info.es@eurotherm.com Bahrain Mexico
AUSTRIA Vienna T (+86 10) 6367 85 SWEDEN Malmo Bangladesh New Zealand
Eurotherm GmbH F (+86 10) 6567 8509 Eurotherm AB Benin ) Niger
T (+43 1) 7987601 E info.cn@eurotherm.com T (+46 40) 384500 Bosnia _and Herzegovina  Nigeria
F (+43 1) 7987605 Shanghai Office F (+46 40) 384545 Bulgqr a qun
E info.at@eurotherm.com T (+86 21) 6145 1188 E info.se@eurotherm.com Burkina Faso Pakistan
F (+86 21) 6145 1187 Cameroon Philippines
BELGIUM & LUXEMBOURG Moha E info.cn@eurotherm.com SWITZERLAND Wollerau Canada Puerto Rico
Eurotherm S.A/N.V. Eurotherm Produkte (Schweiz) AG Czech Republic Qatar
T (+32) 85 274080 INDIA Chennai T (+41 44) 7871040 Egypt Romania
F (+32) 85 274081 Eurotherm India Limited F (+41 44) 7871044 Georgia Russia
E info.be@eurotherm.com T (+91 44) 24961129 E info.ch@eurotherm.com Greece Saudi Arabia
. F (+91 44) 24961831 . Guinea-Conakry Serbia and Montenegro
BRAZIL Campinas-SP E info.in@eurotherm.com UNITED KINGDOM Worthing Hungary Singapore
Eurotherm Ltda. Eurotherm Limited Indonesia Slovak Republic
T (+5519) 3707 5333 IRELAND Dublin T (+44 1903) 268500 Iran Slovenia
F (+5519) 3707 5345 Eurotherm Ireland Limited F (+44 1903) 265982 Iraq South Africa
E info.br@eurotherm.com T (+353 1) 4691800 E info.uk@eurotherm.com Israel Sri Lanka
F (+353 1) 4691300 www.eurotherm.co.uk i
DENMARK Copenhagen E §nfo.ie@zurotherm.com jlvory Coast ;halland
Eurotherm Danmark AS U.S.A. Leesburg VA ap;n TOQ‘?A
T (+45 70) 234670 ITALY Como Eurotherm Inc. /I?r bt T
F (+45 70) 234660 Eurotherm S.r. T (+1 703) 443 0000 Pos Turkerenist
E info.dk@eurotherm.com T (+39 31) 975111 F (+1 703) 669 1300 Py Unpean
F (+39 31) 977512 E info.us@eurotherm.com Lug”f" Ukrai
FINLAND Al?o E info.it@eurotherm.com www.eurotherm.com atvia raine
Eurotherm Finland EDS53 Lithuania Uzbekistan
T (+358) 22506030 KOREA Seoul
F (+358) 22503201 Eurotherm Korea Limited
E info.fi@eurotherm.com T (+82 31) 2738507
ERANCE L F (+82 31) 2738508
yon info. . .
Eurotherm Automation SA E info.kr@eurotherm.com Represented by:
T (+33 478) 664500 NETHERLANDS Alphen a/d Rijn
F (+33 478) 352490 Eurotherm B.V.
E info.fr@eurotherm.com T (+31 172) 411752
. F (+31 172) 417260
GERMANY Limburg E info.nl@eurotherm.com
Eurotherm Deutschland GmbH
T (+49 6431) 2980 NORWAY Oslo
F (+49 6431) 298119 Eurotherm A/S
E info.de@eurotherm.com T (+47 67) 592170
F (+47 67) 118301
HONG KON,G 8‘ CHINA . E info.no@eurotherm.com
Eurotherm Limited North Point
T (+85 2) 28733826 POLAND Katowice
F (+85 2) 28700148 Invensys Eurotherm Sp z o.o.
E info.hk@eurotherm.com T (+48 32) 2185100
F (+48 32) 2177171
E info.pl@eurotherm.com
© Copyright Eurotherm Limited 2007 P‘PP«?
Invensys, Eurotherm, the Eurotherm logo, Chessell, EurothermSuite, Mini8, Eycon, Eyris and Wonderware are trademarks of Invensys plc, its subsidiaries and affiliates. a‘v@ OA
All other brands may be trademarks of their respective owners. o< =
All rights are strictly reserved. No part of this document may be reproduced, modified, or transmitted in any form by any means, nor may it be stored in a retrieval system Z [w}
other than for the purpose to act as an aid in operating the equipment to which the document relates, without the prior written permission of Eurotherm limited. . N
Eurotherm Limited pursues a policy of continuous development and product improvement. The specifications in this document may therefore be changed without notice.
The information in this document is given in good faith, but is intended for guidance only. Printed on

Eurotherm Limited will accept no responsibility for any losses arising from errors in this document.
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