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In the landscape of modern industrial automation and safety management, the
integration of digital administrative tools with physical field instrumentation is
essential for maintaining operational integrity. The VBG Portal, primarily
associated with the German statutory accident insurance
(Verwaltungs-Berufsgenossenschaft), serves as a critical interface for companies
to manage occupational safety, risk assessments, and compliance documentation.
For engineers and plant managers involved in level measurement, understanding
how these digital reporting structures interact with hardware selection is vital for
ensuring both safety and regulatory adherence.

Level measurement instruments—ranging from radar level meters to hydrostatic
transmitters—provide the primary data required to fulfill the safety protocols
tracked within the VBG Portal. This guide explores the technical principles of these
instruments, their selection criteria, and how they contribute to a robust safety
framework in industrial environments.

| Principles of Industrial Level Measurement

Before selecting a device to meet the safety standards outlined in a VBG risk
assessment, it is necessary to understand the underlying physics of various
measurement technologies. Each method has specific strengths and limitations
depending on the media and environmental conditions.

| Radar Level Measurement

Radar level meters utilize electromagnetic waves to determine the distance to a
liquid or solid surface. There are two primary types: Frequency Modulated
Continuous Wave (FMCW) and Pulsed Radar.

FMCW Radar: These devices emit a continuous signal with a constantly changing
frequency. The difference between the emitted and received frequency is
proportional to the distance. High-frequency units (e.g., 80 GHz) offer narrow beam
angles, making them ideal for tanks with internal obstructions.

Pulsed Radar: These emit short bursts of microwave energy and measure the Time
of Flight (ToF). While slightly less accurate than FMCW in some applications, they
are highly energy-efficient.
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| Ultrasonic Level Sensors

Ultrasonic sensors function by emitting high-frequency sound waves (typically 20
kHz to 50 kHz). The sensor measures the time it takes for the sound pulse to hit
the surface and return. Because sound speed is affected by air temperature, these
sensors usually include integrated temperature compensation. They are
non-contact and cost-effective but can be hindered by heavy foam, dust, or
vacuum conditions.

| Hydrostatic Level Transmitters

Hydrostatic measurement relies on the principle that the pressure at the bottom of
a liquid column is proportional to the height of the liquid and its density ($P = \rho
\cdot g \cdot h$). These sensors are submerged or mounted at the tank bottom.
They are highly reliable for vented tanks but require precise knowledge of the
media's density to maintain accuracy.

| Magnetic Level Gauges and Switches

Magnetic level gauges use a float containing a permanent magnet that moves with
the liquid level. This float interacts with an external indicator or a series of reed
switches. This technology provides a clear visual indication without requiring
power, making it a staple for high-pressure and high-temperature applications
where electronic failure must not result in a loss of visibility.

| The Role of VBG Portal in Risk Management

The VBG Portal is the central hub for documenting "Gefahrdungsbeurteilungen"
(risk assessments). In industries such as chemical processing or water treatment,
an overfill or a dry-run incident can lead to significant environmental damage or
personnel injury.
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When a safety engineer identifies a risk in the VBG Portal, they must specify the
technical measures taken to mitigate that risk. This often involves the installation
of redundant level measurement systems or Safety Integrity Level (SIL) rated
switches. By maintaining accurate records of instrument calibration and
maintenance within the portal, companies ensure they remain compliant with
DGUV (German Social Accident Insurance) regulations.

For a comprehensive overview of available technologies that support these safety
goals, engineers can refer to the Main Page of specialized manufacturers to
compare technical specifications.

| Practical Selection Table for Level Instruments
Choosing the right instrument requires balancing process conditions with the

safety requirements identified in your VBG documentation. The following table
provides a general comparison of common technologies.

Technology Accuracy Max Range Media Type Pressure Temperature
Limits Limits

80 GHz +1 mm Up to 120m Liquids/Solids  Up to 160 -40°C to
Radar bar +250°C
Ultrasonic +0.25% Up to 30m Liquids/Slurries Up to 3 bar -40°C to
+80°C
Hydrostatic +0 1% ES Up to 200m Liquids Atmospheric+ -20°C to
+100°C
Magnetic =5 mm Up to bm Liquids Up to 320 -196°C to
Gauge bar +450°C
Level Switch N/A Point Level Liquids/Solids  Up to 64 bar -50°C to
+150°C

| Installation Considerations and Safety Protocols

Even the most advanced sensor will fail to provide accurate data if installed
incorrectly. Proper installation is a prerequisite for the data integrity required by
the VBG Portal's safety audits.
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1. Blocking Distance (Dead Zone): For ultrasonic and radar sensors, there is a
minimum distance near the sensor face where measurements cannot be taken.
Ensure the maximum fill level of the tank does not enter this zone.

2. Nozzle Geometry: For radar measurement, the height and diameter of the
mounting nozzle can cause signal interference. The nozzle should be as short as
possible, and the internal surface should be smooth.

3. Stirrers and Agitators: In tanks with moving parts, sensors must be positioned to
avoid signal reflection from blades. Software filtering (False Signal Suppression) is
often required to "mask" these static or periodic reflections.

4. Chemical Compatibility: Ensure that the wetted parts (e.g., SS316L, PTFE,
Tantalum, or Hastelloy) are compatible with the process media to prevent
corrosion-related failures, which are common points of failure in safety audits.

| Common Risks and Evaluation Criteria

When evaluating a project for the VBG Portal, several risks associated with level
measurement must be addressed:

Signal Loss in Turbulent Surfaces: High-speed filling or agitation can create
turbulent surfaces that scatter radar or ultrasonic signals. In these cases, a stilling
well or a bypass chamber may be necessary.

Vapor and Condensation: While radar is largely unaffected by vapor, ultrasonic
signals can be attenuated. Condensation on the sensor face can also cause
"ringing" in ultrasonic transducers, leading to false high-level readings.

Build-up and Scaling: In wastewater or slurry applications, material can build up on
the sensor. Non-contact radar is preferred here, as it is less susceptible to
performance degradation from coating compared to contact-based probes.

Power Supply Reliability: For safety-critical loops, the power supply must be stable.
Many industrial level meters now support 4-20mA Loop Powered (2-wire) or 4-wire
configurations. The choice depends on whether the device needs to drive
high-intensity displays or wireless transmission modules.
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| Information Confirmation Before Implementation

Before finalizing a level measurement solution and updating your VBG Portal
records, confirm the following data points:

1. Dielectric Constant (er): For radar measurement, the er of the media determines
the strength of the reflected signal. Low er fluids (like hydrocarbons) reflect less
energy than water.

2. Specific Gravity: For hydrostatic and magnetic float systems, the density of the
liquid is the primary variable for accuracy.

3. Explosion Protection: If the installation area is classified as hazardous (ATEX/EX),
the instrument must have the appropriate certification (Intrinsic Safety or
Flameproof).

4. Integration Requirements: Determine if the site uses HART, Modbus, Profibus, or
Foundation Fieldbus for data transmission to the central control system.

|Frequent|y Asked Questions (FAQs)

Q: How often should level meters be calibrated to satisfy VBG safety audits?

A: Calibration frequency depends on the criticality of the application and the
manufacturer's recommendations. Typically, a functional test is performed
annually, while full calibration may occur every 2-3 years or after a significant
process change.

Q: Can | use one sensor for both control and safety?

A: While possible, safety standards like SIL-2 or SIL-3 often require redundancy.
This means using a primary sensor for continuous control and a separate,
independent level switch for high-high (HH) alarm and emergency shutdown.

Q: What is the benefit of using the VBG Portal for these records?
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A: The portal centralizes safety documentation, making it easier to prove
compliance during inspections and ensuring that maintenance schedules for
critical instrumentation are never missed.

Q: Does foam affect all non-contact level meters?

A: Foam affects ultrasonic sensors significantly because it absorbs sound waves.
Radar is more resilient, but heavy, dense foam can still attenuate the microwave
signal. In such cases, a guided wave radar (GWR) is often the best solution.

| Conclusion

Effective industrial level measurement is not merely about choosing a sensor; it is
about creating a reliable data stream that supports the safety and administrative
goals of the VBG Portal. By understanding the measurement principles of radar,
ultrasonic, and hydrostatic technologies, and by following strict installation and
selection criteria, process engineers can ensure their facilities remain both
productive and compliant with the highest safety standards. For further technical
details on specific instrument models and their application in various industries,
visiting the Main Page is a recommended next step for procurement and
engineering teams.
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