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In the landscape of industrial level measurement, certain environments present
challenges so extreme that traditional contact or even standard non-contact
methods like radar and ultrasonic sensors reach their physical limits. High-pressure
reactors, vessels containing highly corrosive acids, and tanks with internal
obstructions often require a solution that operates entirely outside the process
container. This is where radiometric measurement, specifically utilizing
components like the fgg source container, becomes essential.

An fgg unit is a specialized radiation source container designed to house a
radioactive isotope safely while providing a controlled beam of gamma radiation
for level, density, or interface measurement. For engineers and procurement
specialists visiting the Main Page of industrial instrumentation providers,
understanding when to transition from standard electronic sensors to radiometric
systems is critical for operational safety and measurement accuracy.

| Measurement Principles of Radiometric Systems

Radiometric measurement is based on the principle of gamma ray attenuation.
Unlike technologies that rely on the reflection of waves (radar) or mechanical
buoyancy (magnetic gauges), radiometric systems measure the reduction in
radiation intensity as it passes through matter.

| The Attenuation Law

When gamma rays pass through a vessel and the medium inside it, the intensity of
the radiation decreases. This relationship is mathematically expressed by the
Beer-Lambert Law:

$%$1 = 10 \cdot e~ {-\mu \cdot \rho \cdot d}$$

Where:

I: The intensity measured by the detector on the opposite side of the vessel.
lo: The initial intensity of the source.

M: The mass attenuation coefficient of the material.
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p: The density of the material.
d: The thickness of the material (the path length).

In a level measurement application, as the liquid or solid level rises, it blocks the
direct path between the fqg source container and the detector. Because the
process medium has a much higher density than the gas or vapor space above it,
the detector senses a significant drop in radiation intensity, which the transmitter
then converts into a level percentage.

| The Role of the Fqg Source Container

The fqg unit serves two primary purposes: protection and direction. It consists of a
heavy-duty outer shell, usually made of steel, filled with shielding material such as
lead or tungsten. The radioactive source (typically Cesium-137 or Cobalt-60) is
placed in the center. A narrow channel, known as the emission window or
collimator, allows radiation to exit only in a specific direction toward the detector,
ensuring that the surrounding area remains safe for personnel.

| Technical Specifications and Selection Criteria

Selecting the correct fqg configuration requires a deep understanding of the vessel
geometry and the material being measured. The following table provides a
comparison between radiometric systems and other common technologies found
in professional catalogs.

| Technology Comparison Table
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Mounting

Pressure Limit

Temperature
Limit

Corrosion
Resistance

Maintenance

Regulatory
Requirement

Radiometric

(Fag)

External
(Non-intrusive)

Unlimited
(External)

Unlimited
(External)

Excellent (No
contact)

Low (Source
decay check)

High (Radiation
license)

Guided Wave
Radar (GWR)

Internal
(Intrusive)

Up to 40 MPa

Up to 450°C

Depends on
probe material

Medium (Probe
cleaning)

None

Non-Contact
LELETY

Internal
(Top-mount)

Up to 16 MPa

Up to 450°C

Excellent (PTFE

options)

Low

None

| Design Features of the Fqg Series

Internal

(Top-mount)

Up to 0.3 MPa

Up to 150°C

Good

Low

None

The fqg source container is engineered to withstand the harshest industrial
environments, from chemical processing plants to mining operations. Key design

elements include:

1. Shielding Efficiency: High-density lead or tungsten shielding ensures that the
dose rate on the surface of the container remains well within international safety
standards (typically < 5 pSv/h at 1 meter).

2. Switching Mechanism: Most fqg units feature a manual or pneumatic shutter.
This allows the radiation beam to be "turned off" by rotating the source into a fully
shielded position, enabling safe maintenance inside the vessel or near the

detector.

3. Fire Resistance: In the event of a plant fire, the container must prevent the
release of radioactive material. Modern fqg designs are tested to maintain integrity
at temperatures exceeding 800°C for specific durations.
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4. Mounting Versatility: These containers can be mounted on pipes for density
measurement or on large silos for level detection. They are often equipped with
various mounting brackets to ensure precise alignment with the detector.

| Installation Considerations

Proper installation of an fqg-based system is paramount for both accuracy and
safety. Unlike installing a hydrostatic transmitter or an ultrasonic sensor,
radiometric installation involves strict spatial requirements.

| Alignment and Beam Angle

The fqg must be perfectly aligned with the detector. If the beam is slightly offset,
the detector may receive "scattered" radiation rather than a direct beam, leading
to non-linear readings or excessive noise in the signal. Engineers must calculate
the beam angle (typically ranging from 5° to 40°) to ensure the entire
measurement range is covered.

| Vessel Wall Thickness

Since the radiation must pass through the vessel walls, the thickness and material
of the tank must be accounted for during the commissioning phase. For very
thick-walled high-pressure vessels, a stronger source (higher activity in
Gigabecquerels) may be required to ensure enough radiation reaches the detector.

| Environmental Factors
While the fqg itself is robust, the detector on the opposite side is an electronic
component. In high-temperature applications, water-cooling jackets or air-purging

systems may be necessary to keep the detector within its operating temperature
range (usually -40°C to +60°C).
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| Safety and Regulatory Compliance

Operating a radiometric system using an fqg container involves compliance with
national and international nuclear regulatory authorities.

Licensing: Facilities must typically hold a license to possess and use radioactive
sources.

Radiation Protection Officer (RPO): A designated individual must be responsible for
the safety and documentation of the source.

Wipe Tests: Periodic testing (usually every 6 to 36 months) is required to ensure
the source capsule has not leaked and the fqg container remains uncontaminated.

ALARA Principle: All installations must follow the "As Low As Reasonably
Achievable" principle, minimizing exposure time, maximizing distance, and utilizing
proper shielding.

| Limitations and Practical Constraints

While the fqg provides a solution where others fail, it is not a universal remedy.
The primary limitations include:

Source Decay: Radioactive isotopes lose activity over time. A Cesium-137 source
has a half-life of approximately 30 years, meaning the system will require
recalibration or source replacement eventually.

Cost: The combined cost of the source, the fqg container, the detector, and the
necessary licensing often makes radiometric measurement the most expensive
option.

Sensitivity to Density Changes: If the density of the process medium changes
significantly due to temperature or composition fluctuations, a single-detector level
system may produce errors. In such cases, a separate density compensation
measurement is required.
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| Comparison: Radiometric vs. Advanced Radar

Many users evaluating the Main Page of instrumentation suppliers often weigh the
benefits of 80GHz Radar against radiometric systems.

Modern 80GHz radar sensors offer narrow beam angles and high dynamic range,
allowing them to ignore many internal obstructions and handle some foam or
turbulence. However, radar still requires a process connection (a nozzle or
window). If the process involves a lethal gas or a medium that quickly coats any
internal sensor with a thick, hardened layer, the fqg remains the superior choice
because it requires zero penetration of the vessel wall.

| Frequently Asked Questions (FAQs)

Q: How do | know if | need an fqg source container instead of a radar meter?

A: You should consider an fqg system if your process involves extreme pressures
(>16 MPa), temperatures that exceed the limits of radar antennas, or highly toxic
media where vessel penetrations are a major safety risk. It is also the preferred
choice for measuring the level of highly abrasive slurries that would erode an
internal probe.

Q: Is the radiation from an fqg container dangerous to nearby workers?

A: When the shutter is closed and the unit is properly shielded, the radiation levels
are extremely low. Even when the shutter is open, the radiation is directed in a
narrow beam toward the vessel. As long as personnel follow the safety distances
specified in the radiation survey, the risk is minimal.

Q: What is the typical lifespan of a source inside an fqg?

A: For level applications using Cesium-137, the functional life is often 15 to 20
years before the source activity drops too low for the detector to provide a reliable
signal-to-noise ratio.

Q: Can fqg units be used for solids?
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A: Yes, radiometric systems are excellent for measuring the level of ores, coal, and
cement in silos where dust and high impact would damage other types of sensors.

| Conclusion

The fqg source container is a cornerstone of heavy-industry level measurement,
providing a non-intrusive, reliable, and safe method for monitoring the most
challenging processes. While the regulatory and financial requirements are higher
than standard technologies, the ability to measure through solid steel walls without
contacting the process medium makes it an indispensable tool for modern
industrial automation. For those seeking a comprehensive range of measurement
solutions, from hydrostatic to radar, exploring the Main Page of a dedicated
manufacturer will provide the necessary context to choose the right technology for
specific application needs.
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