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Heartbeat Service

A practical guide to heartbeat service, covering the reader intent, the relationship
to heartbeat service, 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 modern industrial landscape, the reliability of level measurement
instruments is paramount. For sectors such as chemical processing, water
treatment, and oil and gas, a sensor failure or measurement drift can lead to
significant operational downtime, safety hazards, or product loss. To address these
challenges, the concept of a heartbeat service has emerged as a critical diagnostic
and verification framework within smart instrumentation.

This technology provides a continuous, internal health check of the instrument,
ensuring that the device operates within its specified tolerances without requiring
frequent manual intervention or process shutdowns. By integrating advanced
diagnostics directly into the sensor's electronics, operators can transition from
reactive maintenance to predictive and condition-based strategies.

Understanding Heartbeat Service in Level
Measurement

A heartbeat service is not a singular software tool but a comprehensive suite of
diagnostic, verification, and monitoring functions embedded into the firmware of
level measurement devices, such as radar level meters and ultrasonic sensors. Its
primary function is to provide a "pulse"” or a continuous status update on the
integrity of the hardware and the quality of the measurement signal.

| Measurement Principles and Diagnostic Integration

To understand how these services function, one must first look at the underlying
measurement principles of industrial sensors:

1. Radar Level Meters (ToF): These devices emit high-frequency electromagnetic
waves (typically 26 GHz or 80 GHz). The time of flight (ToF) between the emission
and the reception of the reflected signal determines the distance to the medium. A
heartbeat service monitors the signal-to-noise ratio, the amplitude of the return
echo, and the stability of the internal oscillator.

2. Ultrasonic Level Sensors: These use sound waves. The service monitors the
transducer's vibration characteristics and the environmental noise levels that
might interfere with the pulse-echo timing.
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3. Hydrostatic Transmitters: These measure pressure at the bottom of a tank. The
diagnostic service checks the integrity of the sensing diaphragm and the health of
the bridge circuit.

By monitoring these physical parameters in real-time, the heartbeat service can
detect anomalies such as antenna buildup, transducer degradation, or electronic
component aging before they result in a total failure.

| Core Components of a Heartbeat-Enabled System

A robust heartbeat service typically consists of three distinct functional layers:
diagnostics, verification, and monitoring.

| 1. Continuous Diagnostics

This layer operates in the background during normal operation. It monitors internal
parameters against factory-defined limits. If a parameter exceeds a threshold—for
instance, if the internal temperature of a radar transmitter rises above 85°C—the
system generates a standardized error code according to NAMUR NE 107. This
allows operators to quickly identify whether a fault is related to the process, the
electronics, or the power supply.

| 2. In-Situ Verification

Verification is the process of confirming that the instrument is still performing
according to its original specifications without removing it from the process. This is
a critical requirement for industries governed by ISO 9001 or safety standards like
SIL (Safety Integrity Level). The heartbeat service performs a traceable electronic
check of all relevant components. The result is typically a verification report that
can be used for audit documentation, effectively extending the intervals between
formal wet calibrations.
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| 3. Condition Monitoring

Monitoring focuses on the long-term trends of the instrument's performance. By
analyzing data such as the "relative echo amplitude" in a radar meter, the service
can predict when maintenance will be required. For example, if the signal strength
slowly decreases over several months, it likely indicates a buildup of material on
the antenna, prompting a scheduled cleaning rather than an emergency repair.

| Application Across Level Measurement Technologies

The implementation of a heartbeat service varies depending on the technology
used. For a comprehensive overview of how these technologies are applied in
industrial automation, engineers often Review product options and application
support to match the diagnostic capability with their specific process needs.

| Radar Level Meters

In radar applications, the heartbeat service is particularly effective at detecting
"foam" or "agitation" issues. It can distinguish between a true level reflection and
the scattered reflections caused by surface turbulence. If the signal quality drops
below a certain decibel (dB) threshold, the service flags a warning, allowing the
control system to adjust its dampening parameters.

| Ultrasonic Sensors

For ultrasonic devices, the service monitors the "ringing time" of the transducer. If
the ringing time increases, it may suggest moisture ingress or physical damage to
the transducer face. In water treatment applications, where humidity is high, this
early warning is vital for maintaining consistent pump control.
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| Selection Criteria and Technical Comparison

When selecting a level instrument with integrated heartbeat or diagnostic services,
engineers should evaluate the depth of the diagnostic coverage. The following
table compares standard diagnostics with advanced heartbeat-style services.

Standard Diagnostics Heartbeat Service
(Advanced)

Error Reporting Basic (e.g., "Sensor Fail") NAMUR NE 107 (Categorized)

Verification Requires external simulator Integrated, one-touch
verification

Documentation Manual logging Automated PDF verification
reports

Predictive Data None Trend analysis of signal
strength

Process Safety Not typically SlL-certified Supports SIL proof-testing

Hardware Check Power-on self-test only Continuous monitoring of

internal circuits

Installation and Commissioning for Diagnostic
Accuracy

For a heartbeat service to provide accurate data, the initial installation must be
performed correctly. Poor installation can lead to "false positives" in the diagnostic
system.

Nozzle Geometry: For radar meters, ensure the nozzle height does not interfere
with the signal. Internal reflections from a poorly designed nozzle can be
misinterpreted by the diagnostic service as antenna buildup.

Power Supply Stability: Heartbeat services often monitor the loop voltage (in 4-20
mA systems). An unstable power supply can trigger false electronic fault warnings.
Ensure voltage is maintained within the 12V to 35V DC range typical for industrial
transmitters.
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Baseline Mapping: During commissioning, it is essential to perform an "empty tank
mapping." This allows the heartbeat service to record the baseline noise of the
tank. Any deviation from this baseline in the future will then be accurately
identified as a process change or a device issue.

| Limitations and Operational Risks

While heartbeat services significantly enhance reliability, they are not a total
replacement for physical maintenance and professional calibration.

1. Mechanical Obstructions: A heartbeat service can detect that a signal is blocked,
but it cannot always identify the cause (e.g., a fallen internal pipe vs. a heavy layer
of foam). Physical inspection remains necessary for troubleshooting complex
vessel internals.

2. Calibration vs. Verification: Verification confirms that the electronics are
functioning as they did on day one. However, it does not account for changes in
the dielectric constant of the medium or extreme changes in the physical
properties of the liquid, which might still require a manual calibration adjustment.

3. Over-Reliance on Automation: There is a risk that maintenance teams may
ignore physical sighs of wear because the "heartbeat status" is green. It is
recommended to use diagnostic data as a supplement to, rather than a
replacement for, periodic visual inspections.

|Frequent|y Asked Questions (FAQs)

Q: Does running a heartbeat verification interrupt the measurement signal?

No, in most modern instruments, the verification process runs in the background or
during a brief window where the output signal is held constant, ensuring that the
control loop is not disrupted.

Q: Can heartbeat service data be integrated into a SCADA system?

Yes, most devices transmit diagnostic data via digital protocols such as HART,
PROFIBUS, or Foundation Fieldbus. This allows the "health status" to be visualized
directly on the operator's HMI (Human Machine Interface).
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Q: Is a heartbeat service compliant with regulatory audit requirements?

In many cases, yes. The verification reports generated by these services are often
accepted by regulatory bodies as evidence of instrument performance, provided
they are part of a documented quality management system.

Q: What is the typical accuracy of a radar level meter using these services?

High-end radar meters, like those found on the Welk Main Page, typically offer
accuracies in the range of £2 mm to £5 mm. The heartbeat service ensures this
accuracy is maintained over the life of the product by monitoring for drift.

| Conclusion

The implementation of a heartbeat service represents a shift toward more
intelligent, self-aware industrial instrumentation. By providing real-time insights
into the health of level measurement devices, these services reduce the need for
manual verification, lower the total cost of ownership, and enhance process safety.
For engineers desighing complex automation systems, choosing instruments with
integrated diagnostic and monitoring capabilities is a foundational step in building
a resilient and efficient operation.
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