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A practical guide to reuter stokes, covering the reader intent, the relationship to
reuter stokes, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In the landscape of industrial process control, level measurement in extreme
environments requires technologies that can transcend the limitations of physical
contact or line-of-sight wave propagation. Radiometric level measurement, a field
where Reuter Stokes has established significant historical and technical influence,
represents the pinnacle of non-invasive sensing. This technology is often the only
viable solution for high-pressure, high-temperature, or highly corrosive applications
where traditional instruments like radar or ultrasonic sensors cannot survive.

Understanding the principles of radiometric measurement and the specific role of
high-sensitivity detectors is essential for engineers designing systems for
refineries, chemical plants, and power generation facilities. This guide explores the
technical foundations of these systems, their practical application, and how they
integrate into broader industrial automation frameworks.

| Principles of Radiometric Level Measurement

Radiometric level measurement is based on the principle of gamma radiation
attenuation. Unlike mechanical or electromagnetic sensors, radiometric systems
are mounted entirely outside the process vessel. This non-contacting nature makes
them immune to the internal conditions of the tank, such as extreme heat,
vacuum, or the presence of agitators.

| The Physics of Attenuation

A basic radiometric system consists of two primary components: a radioactive
source and a detector. The source, typically Cesium-137 or Cobalt-60, is housed in
a lead-shielded container (source holder) that directs a narrow beam of gamma
rays through the vessel. On the opposite side of the tank, a detector—such as
those manufactured by Reuter Stokes—measures the intensity of the radiation that
manages to pass through the vessel walls and the process material.
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The measurement relies on the Beer-Lambert Law, which states that the intensity
of radiation decreases exponentially as it passes through matter. In a level
measurement application, the material inside the tank (liquid or solid) absorbs
more radiation than the gas or vapor space above it. As the level of the material
rises, it blocks more of the gamma beam, resulting in a lower radiation count at
the detector. The transmitter then converts this varying intensity into a
proportional level signal (typically 4-20 mA or a digital fieldbus protocol).

| Detection Technologies

There are two primary types of detectors used in these systems:

1. Scintillation Detectors: These use a crystal or plastic material that produces light
flashes (scintillations) when struck by gamma photons. A photomultiplier tube then
converts these light flashes into electrical pulses. Scintillation detectors are highly
sensitive and are common in modern industrial applications.

2. Gas lonization Chambers: This is a technology where Reuter Stokes has
significant heritage. These detectors consist of a gas-filled cylinder with a central
electrode. Gamma rays ionize the gas atoms, creating ions and electrons that are
collected by the electrodes, generating a current proportional to the radiation
intensity. lonization chambers are known for their extreme durability and stability
in high-radiation environments.

| Comparison of Level Measurement Technologies

Selecting the correct technology requires a balance between cost, accuracy, and
the physical constraints of the application. While radiometric systems are powerful,
they are often reserved for cases where standard sensors are insufficient. For
many standard industrial applications, engineers should Review product options
and application support to evaluate if radar or ultrasonic solutions might be more
cost-effective.
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Measurement Type

Pressure Limits

Temperature Limits

Accuracy

Installation

Maintenance

Cost

Media Effect

Radiometric (e.g.,

Reuter Stokes)

Non-contacting
(External)

Unlimited (External)

Unlimited (External)

+1% to +2%

Complex
(Regulatory)

Low (No contact)

High

Density changes
affect it

Guided Wave
Radar

Contacting (Probe)

Up to 400 bar

Up to 450°C

+2 mm

Moderate

Moderate (Probe
cleaning)

Moderate

Dielectric constant
affects it

Non-contacting
(Internal)

Up to 3 bar

Up to 150°C

+0.25% of range

Simple

Low

Low

Vapor/Foam affects it

| Key Evaluation Criteria for Radiometric Systems

When specifying a system involving Reuter Stokes technology or similar
radiometric components, several engineering factors must be confirmed to ensure
measurement reliability.

| Source Selection and Half-Life

The choice of isotope is critical. Cesium-137 is the most common due to its 30-year
half-life, providing long-term stability. Cobalt-60 has a much higher energy level,
allowing it to penetrate thicker vessel walls, but its shorter half-life (approximately
5.3 years) requires more frequent recalibration and eventual source replacement.
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| Vessel Geometry and Wall Thickness

Because the radiation must pass through the vessel walls, the material and
thickness of the tank are primary considerations. Heavy steel walls or internal
liners (such as glass or lead) will attenuate the signal before it even reaches the
process material. Engineers must calculate the "water equivalent" thickness of the
vessel walls to determine the required source strength (measured in Millicuries or
Gigabecquerels).

| Material Density

Radiometric measurement is essentially a mass-per-unit-area measurement. If the
density of the process material changes significantly due to temperature or
pressure fluctuations, the level reading will drift. In applications with varying
densities, a second "compensation" detector may be required to measure the
density in real-time and adjust the level calculation.

| Installation Considerations and Safety

Installation of radiometric equipment is governed by strict regulatory requirements
due to the use of radioactive materials.

| Mounting and Alignment

The source holder and the detector must be perfectly aligned. For continuous level
measurement, a "strip source" or a series of point sources may be used in
conjunction with a long detector to cover the entire measurement range. If the
vessel has internal obstructions like heating coils or baffles, the radiation path
must be mapped to avoid "shadows" that would result in false level readings.
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| Shielding and Beam Angle

The source holder is designed to provide a narrow, directed beam. The "ON/OFF"
mechanism (shutter) must be easily accessible for maintenance personnel. When
the shutter is closed, the radiation levels at the surface of the holder must meet
local safety standards (typically less than 5 mR/h at 30 cm distance).

| Environmental Protection

Detectors like those from Reuter Stokes are often installed in harsh outdoor
environments. While the internal components are robust, the external housing
should be rated for the specific hazardous area (e.g., ATEX, IECEX, or Class |, Div
1). In high-temperature applications where the vessel radiates significant heat,
water-cooling or air-cooling jackets for the detector may be necessary to maintain
the electronics within their operating range (usually below 60°C).

| Common Risks and Limitations

While highly effective, radiometric level measurement is not without its challenges.
Understanding these risks early in the project phase is vital.

1. Regulatory Compliance: The acquisition, transport, installation, and disposal of
radioactive sources are strictly controlled. Facilities must have a designated
Radiation Safety Officer (RSO) and maintain rigorous documentation and leak-test
schedules.

2. Source Decay: As the source decays, the "zero" and "span" of the instrument
will drift. Modern transmitters include software algorithms to compensate for the
half-life of the isotope, but manual verification is still recommended annually.

3. Background Radiation: In some environments, such as nuclear power plants or
near non-destructive testing (NDT) activities, background radiation can interfere
with the detector. Specialized detectors with pulse-discrimination circuitry are
required in these scenarios to filter out external interference.
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4. Cost of Disposal: The end-of-life cost for a radioactive source can be substantial.
It is often as expensive to dispose of a source as it was to purchase it initially.

| Information to Confirm Before Implementation

Before proceeding with a radiometric solution, project teams should verify the
following data points:

Vessel Drawings: Confirm the exact location of all internal obstructions and the
thickness of the vessel walls (including insulation and cladding).

Media Characteristics: Obtain the minimum and maximum density of the process
fluid under all operating conditions.

Safety Zone: Determine the required exclusion zone around the source and
detector to ensure worker safety.

Alternative Technologies: Evaluate if a high-frequency non-contacting radar could
achieve the same result. For many chemical and water treatment applications,
modern radar technology offers a simpler, non-regulated alternative. You can
Review product options and application support for a comprehensive look at these
alternatives.

| Frequently Asked Questions (FAQs)

Q: Is radiometric level measurement dangerous for plant personnel?

A: When installed and shielded correctly, the radiation levels in working areas are
negligible. The source is contained in a robust holder, and the beam is directed
only toward the detector. Strict adherence to ALARA (As Low As Reasonably
Achievable) principles ensures safety.

Q: How often does a Reuter Stokes detector need calibration?

A: While the detectors are highly stable, the system should be checked annually.
The transmitter’'s source-decay compensation handles the weakening of the
isotope, but a physical level check (e.g., comparing against a sight glass or manual
dip) ensures the electronics and alignment remain accurate.
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Q: Can radiometric sensors measure interface levels?

A: Yes. If there is a sufficient density difference between two liquids (e.g., oil and
water), a radiometric system can be calibrated to detect the interface layer,
provided the total density change is within the sensitivity range of the detector.

Q: What is the typical lifespan of a detector?

A: Industrial-grade detectors like those from Reuter Stokes are designed for 10 to
20 years of service. The primary failure points are usually the electronic
components or the photomultiplier tubes in scintillation models, rather than the
sensing element itself.

| Conclusion

Radiometric level measurement remains a cornerstone of heavy industry,
providing reliable data where other sensors fail. By leveraging the principles of
gamma attenuation and the robust detection capabilities of specialized
instruments, engineers can maintain precise control over the most challenging
processes. While the regulatory and cost barriers are higher than standard
technologies, the safety and reliability benefits in extreme environments are often
indispensable. For applications that do not reach these extremes, exploring the full
range of ultrasonic, radar, and magnetic level gauges remains the most practical
path to efficient process management.



