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The American Gas Measurement Short Course (AGMSC) remains one of the most
critical educational events for professionals in the natural gas and energy sectors.
As we approach AGMSC 2025, the industry's focus continues to shift toward higher
precision, enhanced safety, and the integration of digital automation. For
engineers and technicians involved in level measurement, this event provides a
vital platform to discuss how advanced instrumentation—such as radar, ultrasonic,
and hydrostatic sensors—addresses the evolving challenges of the midstream and
downstream markets.

In the context of industrial automation, level measurement is not merely about
knowing how much liquid is in a tank; it is about process safety, inventory
management, and operational efficiency. Welk, a professional manufacturer of
industrial level measurement instruments, recognizes that events like AGMSC 2025
are essential for aligning technical capabilities with real-world field requirements.
This guide explores the core technologies and selection criteria that will be central
to the technical discussions at the upcoming short course.

| Principles of Level Measurement Technology

Before selecting an instrument for a specific application in the gas or chemical
industry, it is fundamental to understand the physical principles governing different
measurement methods. At AGMSC 2025, technical sessions often highlight the
transition from mechanical to electronic sensing.

|Radar Level Measurement (ToF Principle)

Radar level meters operate on the Time-of-Flight (ToF) principle. The sensor emits
a high-frequency electromagnetic pulse (typically in the 26GHz or 80GHz range)

that travels at the speed of light. When the pulse hits the surface of the medium, it
is reflected back to the sensor. The distance ($d$) is calculated using the formula:

$$d = \frac{c \times t}{2}%$%
Where $c$ is the speed of light and $t$ is the measured time delay.

Non-Contact Radar: Ideal for corrosive or volatile liquids as the sensor does not
touch the media.
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Guided Wave Radar (GWR): Uses a probe to guide the pulse, making it highly
effective for low-dielectric liquids and applications with heavy foam or turbulence.

| Ultrasonic Level Sensors

Ultrasonic sensors use sound waves rather than electromagnetic waves. The
transducer emits an ultrasonic pulse (usually between 20 kHz and 200 kHz) that
reflects off the liquid surface. Because the speed of sound is affected by air
temperature, these sensors include integrated temperature compensation. They
are cost-effective for water treatment and open-channel flow but are limited in
high-pressure or vacuum environments where sound cannot travel effectively.

| Hydrostatic Level Transmitters

Hydrostatic measurement is based on the principle that the pressure at the bottom
of a liquid column is proportional to the height of the liquid ($h$) and its density
($\rho3).

$$P = \rho \times g \times h$$

Where $g$ is the gravitational constant. These sensors are submerged or mounted
at the bottom of a tank. They are highly reliable for vented tanks but require
careful calibration if the liquid density changes significantly.

| Magnetic Level Gauges

Magnetic level gauges utilize a float containing a permanent magnet. As the liquid
level rises or falls, the float moves accordingly, activating a series of magnetic
flags or a transmitter outside the chamber. This provides a clear visual indication
without requiring power, making it a staple for high-pressure boilers and hazardous
storage tanks.
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AGMSC 2025: Industry Trends and Level
Measurement

The natural gas industry is currently navigating a period of digital transformation.
At AGMSC 2025, several key themes are expected to dominate the technical
agenda, directly impacting how level measurement is implemented.

1. Decarbonization and Hydrogen Blending: As companies explore blending
hydrogen into natural gas streams, level measurement in storage tanks for
liguefied gases and condensates must account for different chemical properties
and safety requirements.

2. Remote Monitoring and lloT: The demand for real-time data from remote
wellheads and tank farms is driving the adoption of level meters with HART,
Modbus, and wireless communication protocols.

3. Regulatory Compliance: Environmental regulations regarding methane
emissions and spill prevention are becoming stricter. High-accuracy level switches
and continuous transmitters are critical for redundant overfill protection systems.

For those evaluating new equipment, visiting the Main Page of a specialized
manufacturer like Welk provides a comprehensive overview of how these modern
technologies meet current industrial standards.

| Selection Criteria for Industrial Applications
Choosing the right level measurement technology requires a systematic evaluation

of the process environment. Engineers attending AGMSC 2025 are encouraged to
use the following criteria when specifying instruments.

| Media Properties

Dielectric Constant ($er$): Crucial for radar. Low-dielectric fluids (like many
hydrocarbons) reflect weaker signals, often necessitating Guided Wave Radar.

Density: Critical for hydrostatic and magnetic float-based systems.
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Viscosity and Coating: High-viscosity liquids can coat probes or clog pressure
ports, leading to measurement errors.

| Process Conditions

Temperature and Pressure: Extreme conditions (e.g., -196°C to +450°C) require
specialized materials like Hastelloy or ceramic diaphragms.

Turbulence and Foam: Can scatter ultrasonic and radar signals. 80GHz radar is
often preferred here due to its narrow beam angle and superior sighal processing.

| Tank Geometry

Internal Obstructions: Agitators, ladders, and heating coils can create false echoes.
Modern radar units use "echo mapping" to ignore these fixed reflections.

Nozzle Height and Diameter: The mounting nozzle must be designed to avoid
signal interference with the vessel wall.

| Technical Selection Table
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Technology

80GHz Radar

Guided Wave
Radar

Ultrasonic

Hydrostatic

Magnetic Gauge

Typical

Accuracy

+1 mm

+2 mm

+0.25% of
range

*0.1% to 0.5%

+5 mm

Max Range

120 m (393 ft)

75 m (246 ft)

15 m (49 ft)

200 m (656 ft)

6 m (20 ft)

Key
Advantage

High precision;
ignores
obstructions

Excellent for
low $er$ fluids

Cost-effective;
non-contact

Simple
installation;
reliable

Visual local
indication

Agmsc 2025

Primary

Limitation

Higher initial
cost

Contact with
media required

Sensitive to
foam and
vacuum

Requires
constant
density

Moving parts
can wear

| Installation Considerations and Best Practices

Proper installation is as important as selecting the right technology. During AGMSC
2025 workshops, field technicians often share common pitfalls that can be avoided
with better planning.

Positioning: Avoid mounting sensors directly over the tank inlet to prevent
interference from the filling stream. For radar and ultrasonic sensors, the beam

should not intersect the tank wall.

Dead Zones (Blocking Distance): Every non-contact sensor has a "dead zone" near
the antenna where measurement is impossible. Ensure the maximum liquid level
does not enter this zone.

Stilling Wells: In applications with heavy turbulence or surface foam, installing a
radar sensor inside a stilling well (a vertical pipe) can provide a calm surface for
more accurate readings.

Grounding and Shielding: Industrial environments are prone to electromagnetic
interference (EMI). Using shielded cables and ensuring proper grounding of the

instrument housing is essential for signal integrity.
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| Limitations and Common Risks

While modern level meters are highly advanced, they are not universal solutions.
Understanding their limitations is key to preventing operational failures.

1. Vapor Space Interference: In high-pressure gas storage, the density of the vapor
space can change, potentially slowing down the speed of ultrasonic waves or
affecting radar signal propagation.

2. Build-up and Scaling: In water treatment or chemical processing, material
build-up on a radar antenna or ultrasonic transducer can attenuate the signal.
Welk offers self-cleaning designs and air purge connections to mitigate this risk.

3. Mechanical Wear: Magnetic level gauges and float switches involve moving
parts. In corrosive environments, the float may become stuck or lose buoyancy
due to material degradation.

4. Calibration Drift: Hydrostatic sensors may drift over time due to diaphragm
fatigue. Regular zero-point verification is recommended.

| Frequently Asked Questions (FAQ)

Q1l: Why is 80GHz radar becoming the standard for the gas industry?

80GHz radar offers a much narrower beam angle (typically 3° to 4°) compared to
older 26GHz models. This allows the sensor to be installed in smaller nozzles and
avoids interference from internal tank structures, providing a more reliable signal
in complex vessels.

Q2: Can ultrasonic sensors be used in pressurized natural gas tanks?

Generally, no. Ultrasonic sensors rely on air or gas as a medium for sound travel.
In high-pressure environments, the speed of sound changes significantly, and in a
vacuum, sound cannot travel at all. Radar is the preferred non-contact method for
pressurized vessels.

Q3: What is the significance of AGMSC 2025 for international participants?
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While the "A" stands for American, the standards and technologies discussed at
AGMSC (such as AGA reports) are used globally. International engineers attend to
stay updated on the latest flow and level measurement standards that influence
global energy markets.

Q4: How do | handle level measurement in tanks with heavy foam?

Foam can absorb ultrasonic and radar signals. Guided Wave Radar (GWR) is often
the best solution because the probe guides the signal through the foam to the
liquid surface. Alternatively, a magnetic level gauge is unaffected by foam as it
relies on the buoyancy of a float.

Q5: What maintenance is required for hydrostatic level transmitters?

Maintenance typically involves checking the sensor diaphragm for debris or scaling
and performing a periodic "wet calibration" or zero-check to ensure the
pressure-to-level conversion remains accurate.

| Conclusion

As the industry prepares for AGMSC 2025, the emphasis remains on selecting
instrumentation that offers not just accuracy, but long-term reliability in harsh
industrial environments. Whether managing water treatment facilities, chemical
processing plants, or oil and gas storage, understanding the nuances of level
measurement technology is paramount. By considering the physical principles,
application limitations, and installation best practices outlined here, professionals
can ensure their systems are ready for the challenges of tomorrow.

For detailed product specifications and application support, engineers are
encouraged to review the diverse range of solutions available on the Welk Main
Page, where technical expertise meets high-performance measurement hardware.
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