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What is an Ethylene Furnace

Ethylene is one of the most widely used base chemicals in plastic and polymer production,
with approximately 150 million tonnes produced each year. One of the first steps in it’s
production is “cracking” light hydrocarbon gases (typically Ethane or Naptha). This takes
place in a cracking furnace where the gas is mixed with steam, and passed through the
furnace tubes to heat up to 750-950°C, before rapid quenching. The Ethylene cracking
furnace is the single largest CAPEX item, and also the single largest energy consumer with an
Ethylene plant (between 30-50% of the plant energy costs), so optimizing it, and avoiding
component failures is of critical importance.

The single greatest cause of component failure and furnace downtown, is overheating tubes.
If tubes overheat, it can lead to tube rupture, and possible escape of the feed stock into the
firebox area of the furnace, which not only is a process issue, but also a safety issue.
Constant tube temperature measurement, and process surveillance for any upsets which
may lead to overheating tubes, is therefore of the utmost criticality.

CANTY can provide high temperature cameras to constantly monitor the tube temperature,
as well as the tube position to detect tube distortion. Depending on where the camera(s) is
mounted within the furnace, a view of the burners can also be provided, which will allow for
individual optimisation of each burner. This assists in avoiding issues such as flame
detachment, smoking burners, or flame impingement onto the furnace tubes.

For More Information Click Here

https://www.jmcanty.com/product/ethylene-furnace-ultratemp/
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CANTY High Temperature Cameras are ideal for demanding applications involving visual inspection or verification
in extreme temperature environments. CANTY High Temperature Camera Systems feature a fused glass seal
standard equipment with every model. This unique seal provides an impenetrable safety barrier to protect the
camera electronics from the harsh process environment and preventing hazardous vapors from escaping into
your plant.

Ethylene Furnace High Temperature Cameras

UltraTemp™ Insertion High Temperature Cameras

•  Air is used for cleaning
• Can purge with any gas
•   2500ºF [1370ºC] models
•  High temperature furnace package
•  12”-36” models available to insert thru refractory wall
•  High quality quartz optics
•  Disposable, protective quartz shield
•  Auto electronic iris
•   Non-blooming CCD camera
• CCD temperature readout to prevent overheating

CANTY

The electronics are cooled through the
use of a vortex cooler, while a positive
air flow over the lens through the
cameras spray tube ensures the view
remains clear at all times. A disposable
and easily replaceable quartz shield
protects the tip of the lens from any
abrasion damage.

The high resolution Gigabit Ethernet
camera captures the images from the
process, and transmits them in the real
time over a dedicated Ethernet connection
to the control room vcm running CANTY
image analysis software.Disposable Quartz Shield

Quartz Lens System

Gigabit Ethernet
Camera Housing

Vortex Cooler

Mounting Tube

For More Information Click Here

https://www.jmcanty.com/product/ultratemp-furnace-cameras/
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CANTY Vision Based Temperature Measurement
Spectrum Temperature Range
VIS 750ºF [400ºC] - 3630ºF [2000ºC]
NIR 570ºF [300ºC] - 1830ºF [1000ºC]
IR 32ºF [0ºC] - 750ºF [400ºC]

*For reference only

CANTY provides continuous temperature measurement by using multiband
wavelength imaging pyrometry.  With the advancement of CCD technology,
multiband measurement has several advantages over 2 color (2
wavelength) pyrometers:

• Product temperature measurement is  integrated over a broader range
   of wavelengths, which minimizes variance in emmisivity.
• VIS (Visible spectrum) between .4 - .7 micron allows a wide range of
   materials to be measured without recalibration or adjustment to
   emmisivity.

With the use of VIS, NIR and IR wavelengths, the proper ThermalVision™
camera can be selected to provide the most accurate temperature
measurement range available.  CantyVision™ software provides a SMART
temperature measurement in addition to molten level tracking, object
position and temperature measurement specific to an object or process.

Calibration is performed to ASTM standard, providing for accuracy and
repeatability of +/- 1ºC.

Vector Control Module

• Supports up to six cameras
• OPC outputs
• Link to technical support (when Internet
   connected)
• Digital IO
• Four USB Ports
• Four serial ports
• CantyVision™ Software installed
• Full administrative control embedded
   operating system
• Rack Mount vision control system

The Vector Control Module (VCM) is a small fanless solid state embedded processor that has
CANTYVISION™ software pre-installed. It is designed to keep project costs low and to also
eliminate the need for a computer. Since the VCM has analog outputs, there is no need for an
additional analog output module purchase*. The operator screen makes it simple for operators
to see what is going on real time with visual verification.

The VCM has OPC or 4-20mA outputs to a PLC or
DCS for complete control. The VCM comes with
the ability to have full administration controlled
passwords and permissions. This compact design
and cost effective system is easily setup and has
a customizable screen.  Access to technical
support can be obtained with Internet connection.

A camera system, operating in the visual spectrum, and capable of withstanding elevated process
temperatures, is used to capture real time images from within an Ethylene furnace. The images
are sent over a Gigabit network connection, to a Vector Control Module  running CANTY’s image
analysis software. Individual measurement zones are positioned on the image over  each of the
tubes within the camera field of view. Wide angle cameras, or multiple cameras may be used to
maximize or extend coverage of the measurement area within the process. The raw readings for
each measurement zone can be directly calibrated against a Degree Celsius or Degree Fahrenheit
value. Once this is done the software operator screen will provide a graphical trend over time of
the temperature in each measurement zone, along with the continuous real time process view.
The temperature measurements can be outputted to the PLC or DCS  via OPC or Modbus TCP/IP
so that alarm condition triggers can be set to react automatically to any user defined process
upsets such as an overheating tube)

For More Information Click Here

https://www.jmcanty.com/product/vector-control-module-rack-mount-model/
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FIELD STUDY

Visual Verification
& Other

Measurement
Possibilities

While the primary function of the
system may be to provide multiple
tube temperature measurement, the
fact the system is imaging based an
therefore supplies a constant remote
visual from the process cannot be
underestimated.

If using traditional measurement
techniques which is a handheld
pyrometer and the operators measure
once every 8 hours and how it was
calculated. In contrast, when using an
imaging based system, the multiple
measurement zones are displayed on
the real-time image so the user can
see exactly where the measurement
has been taken (ensure it is
measuring directly onto the tubes and
eliminate the possibility of error due
to an operator incorrectly directing
their hand held pyrometer).

A CANTY high temperature camera was mounted to a cracking
furnace, through the refractory wall, and positioned to monitor
an array of tubes.  Zones were set up on sections of the 5 tubes
within the camera view and continuous real time scans were
initiated.

After a period of time, the reading for tube 4 increased
significantly, which correlated to a temperature increase in the
region of 100°C / 215°F. The increased temperature reading as
measured and outputted to the DCS could be easily verified by
looking at the camera image, where it is very clear to see that
tube 4 is overheating.

The early detection of this temperature rise would allow to operator to decoke with minimal
disruption to the process, and get back to normal operating conditions as efficiently as
possible.

The software can also be programmed to monitor the position of the tubes, which can be used to detect any
tube movement or tube distortion which can lead to measurement inaccuracies, and also be an early warning
sign of a larger tube issue.

Depending on where the camera is mounted on the furnace, and the selected view angle of the system, it
can also be used to provide surveillance of other features within the furnace eg. burners / flames. This allows
the user to measure the flame size / shape, and also monitor for burner issues such as flame detachment,
flame impingement on tubes, smoking burners etc. Monitoring for such issues allows the user to individually
optimise each burner flame and therefore increase the process efficiency as a whole.
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FIRED HEATER APPLICATIONS:

TUBE TEMPERATURE MONITROING

OIL IN WATER ANALYSIS

WATER & SOLIDS IN HYDROCARBON ANALYSIS

FLARE MONITORING
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