Exertherm Thermal
Monitoring

A practical guide to exertherm thermal monitoring, covering the reader intent, the
relationship to exertherm thermal monitoring, 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 electrical infrastructure is as
critical as the precision of process control. While level measurement instruments
ensure that tanks and silos operate within safe volumetric limits, thermal
monitoring systems protect the electrical heartbeat of the facility. Exertherm
thermal monitoring has emerged as a specialized standard for the continuous
thermal surveillance of mission-critical electrical assets, such as switchgear, motor
control centers (MCCs), and busway systems.

By transitioning from periodic manual inspections to continuous, data-driven
monitoring, facilities can significantly reduce the risk of catastrophic failure, fire,
and unplanned downtime. This article explores the technical principles of thermal
monitoring, compares it with traditional thermography, and examines how it
integrates into a broader industrial instrumentation strategy alongside advanced
level measurement solutions.

The Evolution of Thermal Monitoring in Industrial
Environments

Historically, electrical maintenance relied on periodic infrared (IR) thermography. A
technician would use a handheld thermal camera to scan electrical joints and
terminations, typically once or twice a year. While effective at the moment of
inspection, this approach has significant limitations. It only captures a "snapshot"
in time, often under specific load conditions that may not reflect peak stress.
Furthermore, opening cabinet doors for scanning introduces safety risks, such as
arc flash hazards.

Exertherm thermal monitoring addresses these gaps by providing 24/7 continuous
surveillance. This technology utilizes small, non-contact infrared sensors
permanently installed inside electrical enclosures. These sensors monitor the
temperature of critical points—such as cable terminations and busbar
joints—under all load conditions, transmitting data to a central monitoring system.
This shift from reactive to predictive maintenance allows engineers to identify
thermal anomalies long before they escalate into equipment failure.
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Core Principles of Exertherm Thermal Monitoring
Technology

To understand the value of continuous monitoring, it is essential to grasp the
underlying physics of infrared temperature measurement in enclosed spaces.

| Infrared Sensing Without Power

Unlike active electronic sensors that require external power at the point of
measurement, many thermal monitoring sensors are designed to be passive or
low-power to ensure they do not become a point of failure themselves. The
sensors detect infrared radiation emitted by the target surface (e.g., a copper
busbar). The intensity of this radiation is proportional to the object's temperature,
following the Stefan-Boltzmann Law.

| Emissivity and Compensation

A critical factor in accurate thermal monitoring is emissivity—the measure of a
surface's ability to emit thermal radiation. Industrial components like polished
copper have low emissivity, which can lead to inaccurate readings. Advanced
systems like Exertherm utilize specialized materials or calibration techniques to
compensate for emissivity variations, ensuring that the reported temperature
reflects the actual thermal state of the component rather than reflected ambient
heat.

| Delta T (AT) Analysis

Rather than looking at absolute temperature alone, these systems prioritize "Delta
T" analysis. This involves comparing the temperature of a specific joint against the
ambient temperature inside the enclosure or against the temperatures of adjacent
phases. A significant rise in one phase relative to others is a primary indicator of
increased resistance, often caused by loose connections, corrosion, or
over-tightened bolts.
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Comparing Continuous Thermal Monitoring with
Periodic Thermography

For facility managers, choosing between manual scans and continuous systems
involves evaluating risk and operational requirements. The following table outlines
the key differences:

Manual IR Thermography Continuous Thermal
Monitoring

Frequency Periodic (6-12 months) Continuous (24/7)

Safety High risk (requires open Low risk (closed-door
doors) monitoring)

Data Granularity Snapshot in time Historical trends and

real-time alerts

Load Dependency Only valid at current load Captures data during peak
loads

Installation None required Requires initial sensor
placement

Cost Structure Operational Expense (OpEx) Capital Expense (CapEx)

Integration of Thermal and Level Measurement for
Process Safety

In complex industrial environments, such as chemical processing or oil and gas
refineries, electrical health and process accuracy are inextricably linked. For
instance, a failure in the MCC powering a pump can lead to a sudden halt in fluid
transfer. If the level measurement system in the receiving tank is not equally
robust, the resulting surge or stagnation could lead to a safety incident.
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Welk, a professional manufacturer of industrial level measurement instruments,
provides the necessary process-side data to complement electrical monitoring. Just
as Exertherm monitors the "health" of the electrical supply, radar level meters and
ultrasonic sensors monitor the "state" of the process material. On our Main Page,
engineers can explore how different measurement technologies—from 80GHz
high-frequency radar to hydrostatic transmitters—provide the accuracy required to
sync with high-availability electrical systems.

When thermal monitoring detects a rising temperature in a pump's motor starter,
the automation system can cross-reference this with data from level sensors. If the
level in the target tank is nearly full, the system might prioritize an immediate
controlled shutdown to prevent both electrical failure and tank overfill.

| Selection Criteria for Industrial Monitoring Systems

Selecting a thermal monitoring system requires a deep dive into the specific
requirements of the electrical architecture. Engineers should consider the following
criteria:

1. Sensor Placement and Quantity: Identify the "hot spots" most prone to failure.
This typically includes main incoming lugs, busbar splices, and outgoing cable
connections. In a standard switchgear cubicle, 6 to 9 sensors are often
recommended.

2. Communication Protocols: Ensure the system supports industry-standard
protocols such as Modbus TCP/IP, Profibus, or Ethernet/IP. This allows for seamless
integration into existing SCADA or Building Management Systems (BMS).

3. Environmental Ruggedness: Sensors must be able to withstand high
electromagnetic interference (EMI) and temperatures that can exceed 100°C
within the enclosure.

4. Alarm Management: The software should allow for tiered alerts (e.g., Warning,
Alarm, Critical) based on both absolute temperature thresholds and Delta T
calculations.
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Installation Best Practices and Environmental
Considerations

Proper installation is paramount to the reliability of Exertherm thermal monitoring.
Because these sensors rely on an unobstructed line of sight to the target,
placement must be precise.

Distance-to-Spot Ratio: Every IR sensor has a specific field of view. The sensor
must be mounted at a distance where the "spot" it measures is smaller than the
target surface (e.qg., the lug or busbar joint). If the spot is too large, it will average
the target temperature with the cooler background, leading to an undervalued
reading.

Secure Mounting: In high-vibration environments, such as those near large motors
or compressors, mounting brackets must be rigid to prevent the sensor from
shifting off-target over time.

Ambient Temperature Monitoring: At least one sensor should be dedicated to
measuring the ambient air temperature inside the enclosure. This provides the
baseline for Delta T calculations, ensuring that a rise in room temperature isn't
mistaken for a localized electrical fault.

| Limitations and Operational Boundaries

While highly effective, thermal monitoring is not a universal solution for every
electrical issue. It is important to recognize its boundaries:

Surface Measurement Only: IR sensors measure surface temperature. While
surface heat is a reliable proxy for internal connection health, it cannot detect
internal insulation breakdown within a transformer or motor winding as effectively
as other specialized tools (like Partial Discharge monitoring).

Line-of-Sight Requirements: If a connection is physically shielded by another
component, an IR sensor cannot measure it. In such cases, contact-based probes
or fiber optic sensors may be required.
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Initial Configuration: The system requires a "baseline" period to understand normal
operating temperatures under various loads. Alarms set too aggressively during
the first week of operation may result in nuisance trips.

| Frequently Asked Questions (FAQ)

Q: Can Exertherm sensors be retrofitted into existing switchgear?

A: Yes, one of the primary advantages of the system is its ability to be retrofitted
during a scheduled maintenance outage. The sensors are compact and can be
mounted using various brackets designed for standard busbar and enclosure
geometries.

Q: How does dust or humidity affect the IR sensors?

A: While moderate dust accumulation on the lens can slightly attenuate the signal,
most industrial IR sensors are designed with protective coatings. However, in
extremely high-dust environments, periodic cleaning of the sensor lens (during
de-energized maintenance) is recommended to maintain peak accuracy.

Q: Is continuous thermal monitoring a replacement for annual IR scans?

A: For the specific points being monitored, yes, it is a superior replacement.
However, manual scans may still be useful for a broad "sweep" of non-critical
components that do not justify the cost of permanent sensor installation.

Q: How does this technology relate to level measurement?

A: Both are essential components of a Comprehensive Asset Integrity Management
(CAIM) program. While thermal monitoring protects the power supply, level
measurement instruments—such as those found on the Welk Main Page—protect
the process and inventory. Together, they ensure the facility operates safely and
efficiently.
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| Conclusion

Exertherm thermal monitoring represents a significant leap forward in electrical
safety and reliability. By providing continuous, real-time data on the thermal health
of critical connections, it allows industrial facilities to move away from the
uncertainty of periodic inspections. When combined with precision process
instruments like radar and ultrasonic level meters, these systems form a robust
defense against the most common causes of industrial downtime. For engineers
and facility managers, investing in these technologies is not just about preventing
failure; it is about gaining the data-driven insights necessary to optimize
performance across the entire plant floor.



