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Refcomm 2026 stands as a pivotal milestone for the global refining and
petrochemical industries. As the premier technical conference for delayed coking,
fluid catalytic cracking (FCC), sulfur recovery, and hydroprocessing, it serves as a
critical forum for engineers, operators, and technology providers. For professionals
involved in process control and instrumentation, Refcomm 2026 represents an
opportunity to address some of the most demanding measurement challenges in
the industrial world.

In the harsh environments of a refinery—characterized by extreme temperatures,
high pressures, and corrosive media—accurate level measurement is not merely a
matter of operational efficiency; it is a fundamental requirement for safety and
environmental compliance. This guide explores the technical landscape of level
measurement technologies relevant to the themes of Refcomm 2026, focusing on
how advanced instrumentation from manufacturers like Welk supports the
evolving needs of the refining sector.

| The Role of Level Measurement in Refining Processes

Refining processes are inherently complex, involving the separation and
conversion of crude oil into high-value products. Level measurement is integrated
into almost every stage of this transformation. At Refcomm 2026, much of the
technical discussion will center on optimizing units like the Delayed Coking Unit
(DCU) and the Fluid Catalytic Cracking unit.

In a DCU, for example, monitoring the level of coke and foam within the drum is
essential to prevent "foam-overs," which can cause significant damage to
downstream equipment. Similarly, in FCC units, maintaining the correct catalyst
level is vital for reaction efficiency. The technologies showcased and discussed at
Refcomm 2026 aim to solve the persistent issues of coating, high heat, and vapor
interference that often plague standard instrumentation in these settings.
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Core Measurement Principles for Harsh
Environments

Before selecting a specific instrument for a refining application, it is necessary to
understand the underlying physics of the various measurement principles. Each
method has distinct advantages and limitations depending on the physical
properties of the medium and the vessel conditions.

|Radar Level Measurement (GWR and Non-Contact)

Radar technology is widely regarded as the gold standard for refining applications.
It operates on the principle of electromagnetic wave propagation.

Guided Wave Radar (GWR): GWR uses Time Domain Reflectometry (TDR). A
low-energy microwave pulse is sent down a probe (waveguide). When the pulse
hits the surface of the medium, a portion of the energy is reflected back to the
transmitter. The time-of-flight determines the distance. Because the signal is
guided, it is less affected by foam, turbulence, or internal tank obstructions.

Non-Contact Radar: This uses Frequency Modulated Continuous Wave (FMCW)
technology. The transmitter emits a continuous signal with a varying frequency.
The difference in frequency between the emitted and received signal is
proportional to the distance. This is ideal for corrosive liquids where the sensor
should not touch the medium.

| Ultrasonic Level Measurement

Ultrasonic sensors emit high-frequency sound pulses. The time taken for the echo
to return from the surface is measured. While cost-effective, ultrasonic
measurement is limited by the speed of sound, which changes with temperature
and pressure. In the high-pressure environments discussed at Refcomm 2026,
ultrasonic sensors are often passed over in favor of radar due to the potential for
signal attenuation in dense vapors.
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| Hydrostatic Level Measurement

This principle relies on the relationship between liquid height and the pressure
exerted at the bottom of the vessel. The formula $P = \rho gh$ (where $P$ is
pressure, $\rho$ is density, $g$ is gravity, and $h$ is height) is used. In refining,
where liquid density may change due to temperature fluctuations, hydrostatic
transmitters require sophisticated density compensation to remain accurate.

| Magnetic Level Gauges (MLG)

MLGs utilize a float containing a magnet that moves with the liquid level inside a
bypass chamber. Outside the chamber, magnetic flags or a follower indicate the
level visually. For electronic integration, a magnetostrictive transmitter can be
mounted to the gauge. This provides a robust, high-visibility solution for
high-pressure vessels.

| Technical Challenges in Refining Applications

Refcomm 2026 will likely highlight the ongoing struggle against specific process
variables that interfere with measurement accuracy. Engineering teams must
account for the following factors:

| High Temperature and Pressure

Refinery units often operate at temperatures exceeding 450°C (842°F) and
pressures reaching 200 bar (2900 PSI). Standard sensors will fail under these
conditions. Special cooling fins, ceramic seals, and high-alloy materials (such as
Hastelloy or Monel) are required to protect the electronics and the integrity of the
process seal.
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| Coating and Build-up

In heavy oil processing and coking, materials are viscous and prone to sticking.
Build-up on a radar probe or an ultrasonic transducer can cause signal loss or false
readings. GWR probes with advanced signal processing can often "see through" a
certain amount of coating, but regular maintenance or the use of non-contact
methods is frequently preferred.

| Vapor and Dust

Heavy vapors, steam, and dust clouds (common in catalyst handling) can absorb or
scatter measurement signals. Radar operating at higher frequencies (e.g., 80 GHz)
provides a narrower beam angle, which helps in avoiding internal obstructions and
penetrating heavy vapors more effectively than lower-frequency alternatives.

| Comparison of Level Measurement Technologies
To assist in the selection process for projects appearing in the 2026-2027 cycle,

the following table compares the most common technologies used in the
petrochemical sector.
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Technology Typical Max Temp Max Pressure Best For...
Accuracy (Approx) (Approx)

Guided Wave *+2 mm 450°C (842°F) 400 bar (5800 Interface

Radar PSI) measurement,
low dielectric
liquids.

Non-Contact +1 mm 250°C (482°F) 160 bar (2320 Corrosive

Radar PSI) liquids, large
storage tanks.

Magnetic Level *=5'mm 530°C (986°F) 320 bar (4640 Visual

Gauge PSI) indication,
high-pressure
boilers.

Hydrostatic +0.1% Span 200°C (392°F) 600 bar (8700 Open tanks,

PSI) constant

density liquids.

Ultrasonic +0.25% Range 80°C (176°F) 3 bar (43 PSI) Water
treatment,
non-pressurized
sumps.

Note: High-temperature versions with specialized seals can extend these ranges.

| Installation and Engineering Considerations

Successful deployment of instrumentation discussed at Refcomm 2026 depends
heavily on proper installation. Even the most advanced radar unit will fail if the
engineering fundamentals are ignored.

1. Nozzle Geometry: The height and diameter of the mounting nozzle can create
"ringing" or false echoes. For non-contact radar, the nozzle should be as short as
possible, and the sensor should be positioned to avoid the "dead zone" near the

antenna.

2. Bypass Chambers: In many refining applications, instruments are mounted in a
bypass chamber (bridle). This isolates the sensor from turbulence and allows for
maintenance without shutting down the main process. The chamber must be
designed to the same pressure vessel codes (e.g., ASME B31.3) as the main tank.
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3. Stilling Wells: For liquids with low dielectric constants or high surface turbulence,
a stilling well can guide the radar signal and provide a clean reflective surface,
significantly increasing the signal-to-noise ratio.

4. Redundancy and SIL: Safety Instrumented Systems (SIS) often require redundant
level measurements. Combining two different technologies (e.g., GWR and a
Magnetic Level Gauge) provides "diverse redundancy," which protects against
common-cause failures.

| Evaluation Criteria for Refcomm 2026 Projects

As organizations prepare for the upgrades and new builds associated with
Refcomm 2026, procurement and engineering teams should confirm several key
data points before finalizing an instrument specification:

Dielectric Constant ($er$): Radar requires a minimum dielectric constant to reflect
a signal. If the $&r$ is below 1.4, specialized GWR or stilling wells are mandatory.

Process Compatibility: Ensure all wetted parts are compatible with the chemical
composition of the medium, including trace elements like H2S which can cause
stress corrosion cracking.

Maintenance Access: Instruments should be located where they can be safely
accessed for calibration and inspection. This is a major theme in refinery safety
discussions.

Digital Integration: With the move toward Industry 4.0, instruments should support
protocols like HART, Foundation Fieldbus, or Profibus PA for remote diagnostics
and predictive maintenance.

| Future Trends: Beyond Refcomm 2026

The refining industry is moving toward autonomous operations. The data provided
by level meters is increasingly being fed into advanced process control (APC)
algorithms to optimize throughput in real-time. We are seeing a shift from simple
level monitoring to "insight generation," where the instrument can detect
abnormal conditions like foaming or emulsion layer build-up before they impact
production.
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Welk continues to innovate in this space, providing hardware that meets the
rigorous demands of the modern refinery while offering the flexibility needed for
custom OEM/ODM requirements. For those looking to upgrade their facilities or
design new process loops, reviewing the latest Main Page product options and
application support is a recommended step in the planning process.

| Frequently Asked Questions (FAQ)

Q: Why is radar preferred over ultrasonic in refining?

A: Refining environments often involve high pressure and varying gas
compositions. Since sound speed changes with gas density and temperature,
ultrasonic measurements become inaccurate. Radar, using electromagnetic
waves, is unaffected by the gas space properties.

Q: Can GWR measure the interface between oil and water?

A: Yes. GWR is excellent for interface measurement. The signal reflects off the
upper liquid (low dielectric) and continues through to reflect off the lower liquid
(high dielectric), allowing the transmitter to calculate both levels.

Q: What is the impact of foam on level measurement?

A: Foam can absorb radar signals or create a false surface. In coking units, where
foam is a major issue, high-power radar or specialized nuclear level gauges are
often used, though GWR is frequently successful if the foam is not too dense.

Q: How often should level transmitters be calibrated in a refinery?

A: This depends on the criticality of the loop and the stability of the instrument.
Many modern digital transmitters have internal self-diagnostics that can extend
calibration intervals to 3-5 years, although safety-critical loops (SIL rated) may

require more frequent proof testing.

By focusing on the technical requirements and environmental constraints of the
refining industry, Refcomm 2026 will undoubtedly drive the next generation of
instrumentation standards. Professionals who prioritize robust measurement
principles and rigorous engineering selection will be best positioned to meet the
challenges of the coming decade.
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