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I Together we shape a carbon-neutral glass industry, for a brighter future ‘,GS SEFPRO )
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We are continuously supporting you
throughout your furnace’s life cycle.

Our goal is to propose solutions to

improve your furnace performance SEFPRO
and contribute to your journey BRIGHTER SOLUTIONS TOGETHER

towards decarbonization.



| SEFPRO - GLASS SERVICE: Technical synergies GS SsEFPRO[)

REFRACTORY SOLUTIONS CORROSION FEATURES IN MODELLING

Electrode Holder + Block = Electric heating solution

nnnnnnnnnnn

Unique software solution to handle all §

i\ . i. the constraints of new furnace design
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IAdvanced sensors and furnace control &GS SEFPRO()
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I Expert System ES/II™
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MPC Models
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I Models
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I Model-based predictive control
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Past furnace states are
included into the calculation

If a prediction doesn’t
match the set points, input
parameters will be changed



Expert System lll increases the temperature stability

Operator Control

®
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ESIII™ Control
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Most frequent pulls 144 tpd (line D closed) and 204 tpd (max. pull)

Evaluation period:
05.09.2007 — 09.10.2007 and 18.10.2007 — 31.10.2007
(ESIII pretest and missing data periods excluded)

Total 43 days

Evaluation period:
02.02.2008 — 16.03.2008

Total 43 days




I Temperature stability €S SEFPRO()
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I How to save energy with ESIII™ process control?
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Glass temperature stabilization can be used to save energy
by reduction of production temperature setpoint

Operate furnace at lower temperature,
but keep above critical limit to prevent glass defects

&GS SEFPRO()



I Expert System ESIII™ GS SEFPRO()

Temperature Stablllty Energy Savings 425 Installations
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Savings: 2 — 4% (150k — 400k€)



IAdvanced sensors for batch monitoring

Furnace Monitoring System

5 MP Near-Infrared Camera

Temperature Measurements

Al Batch Monitoring (Coverage, Movement)

&GS SEFPRO )

Batch Blanket Monitoring System

FL
F1

Batch blanket measurement in all-electric furnaces

Integration into ESIII control



I Near infrared camera (NIR)

Highest resolution (5 mega pixel) camera for batch monitoring
Possible to connect to furnace control (PLC / SCADA, ESIII)

High-quality stainless steel jacket construction (1600°C max)

Lens cleaning by air nozzles at the front of the jacket

Al (Neural network) Image Software
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Al FURNACE
VISION

NIR CAMERA SYSTEMS

www.gsl.cz
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Temperature measurement €S SEFPRO()
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| A1 Batch Monitoring GS seFrrO()

2020/02/15 01:00:00

Flame is identified
Dynamically

Glass Surface is
shown as blue

Refractory show
as orange pink

Camera buildup
Show in green




IAI Batch Monitoring Module container glass ‘,C/ZS SEFPRO (3

Glass/Batch Coverage with Historical Trends

Batch Identification

GLASS SERVICE
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I Batch Blanket Monitoring System &GS SEFPRO[)

| BATCH [rml
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Solution for all-electric furnaces p I
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ITake home message &GS SEFPRO ()

« ESIIIhelps to stabilize the melting process and save energy
* Advanced sensors are crucial to monitor the melting process

Meet us at Booth D-12

SEFPRO
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GLASS SERVICE
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| Thank you!

Malte Sander
malte.sander@glass-service.eu
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