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STEEL TECHNOLOGY

Benefits of Real Time EAF
0fi-Gas Chemistry Measurements

With 21 installations worldwide and 4 more presently pending, the
Gendiellow EFSOPTM off-gas chemistry measurement and control
system has established itsell as a proven technology 1o optimize the
EAF and to bring steclmakers reduced conversion eosis, increased
safety and enviconmental benefis, In this paper, the EFSOPFTM
technology is described. Optimization methods, benefits and aciual
resulis are also presented.

The Goedfellow EFSOPTM Technology

Techint Goodbellow Technologies Ine (TGTI) has developed a reliable
ree] tomse ol gas measurement and control system called the Goodfellow
Expert Furnace System Optimization Process (EFS0OP™ ) that has been
proven in the harsh environment of electric are furnace (EAF)
steelmaking. The EFSOP™ technology is a proprietary process that
uses real time and continuwous off-gas analysis, along with process
monitoring to optimize the operation of the EAE Figure | illustrates
how EAF aff-gas measurements are obtained and used to dynamically
contral the bumers of the fumace in real time. The key componenis o
the EES0P™ technology are:

. A patented water-cooled probe

« A costom designed continuous gas analyzer system

* A supervisory control and data acquisition (SCADA) computer

Developed through an extensive design effort, the patented probe
has been designed 1o withstand the harsh EAF environment. Probe lite
of over one yeur 15 common. Typically, the probe is mounted through
an access port in the water-cooled elbow section of the EAF as shown
in Figures 2 and 3, Positioning of the probe ensures that the ufl'-g,u!i
sample is drawn from the centre of the combustion cone allowing
accurate analysis of the fumace off-gas without the effect of air entering
the combustion gap. The extended life and low mantenance features
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of the probe are due 1o the unigue waler-cooled system, sample
filering with an internal high temperature Alier that removes
dust from the sample stream and an automated high pressure
purging system, The barrel of the probe is manually cleaned
and the intemal filter is changed during the normal maintenance
day each week. This takes about |5 minutes,
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Figure 1. Closed Loog Contred with the EFSOF™ Toechnsogy
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Figure 2, EFSOIF™ Prohe Installatbon Schemaile

Figure 2. Actual EFSOP™ Probe Insiallation
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The aff-gas sample is drawn 1o the analvzer cabinet using
i high volume pump through & heated sample line to mimimaze
condensation of water vapor in the sample. At the analyzer. a
migged conditioning system further cleans the sample with
more filiers aml condenses the water vapor out of the sample.
The clean, dry sample is then analyzed for carbon monoxide
{C0), carbon dioxide (CO), hydrogen (H,) and oxygen (0,)
using proven industrial technologies: specifically infrared (1R}
based sensors for CO and €O, thermal conductivity for Hs,
and electrochemical analysis for 0, The off-gas measurements
are converted to 4 to 20 mA signals and sent to the PLC. The
sampling svslem also uses an agomatic nitrogen purge system
to clean the analyzer filters and the heated sample line. The
analvzer is custom designed for the EAF and has mose than 40
unigue features developed and implemented over years of
constant improvement at various EAF installations

The EFSOP™ SCADA computer reads and logs process
data from the PLC, performs control calculations and sends
process setpoinis back to the PLC. Figure 4 shows the EFSOP™
Human-Machine Interfisce (HMI), which displays the status of
the EFSOP™ system, furnace off-gas trends and other relevant
process information.

Figure 4, The EFSOPTM Humsan-Yachine lnterface

The EFSOP™ sysiem has proven to be a highly reliable
system. Figure 5 shows the typical reliability of the EFSOP™
system on & monihly basis, The reliability of the ofl gas
mieasurements and the uptime of EFSOP™ closed loop control
are typically above 90%, Maintenance requirements in order o
achieve this high reliability are minimal, requiring only | to 2
hours of maintenance time per week, which includes cleaning
of the probe, changing filters, calibration of the analyzer and
visual checks.

Currently 21 EFSOPTM svstems have been mstalled in
Canacla, United States, Mexico, Japan, Soath Korea, haly, South
Adlrica, Spain and the UK. Additionally, 4 new installations are
pending as shown in Figure 6. End users have stated that
“EFSOPTM minimizes guesswork in EAF steelmaking.” The
kev fact 15 “vou can’ control what you can’t measure”.
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