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A practical guide to conductive level sensor, covering the reader intent, the
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In the landscape of industrial automation and process control, selecting the
appropriate technology for liquid level detection is critical for operational efficiency
and safety. The conductive level sensor represents one of the most reliable and
cost-effective methods for point-level detection in conductive liquids. Unlike
continuous measurement technologies such as radar or ultrasonic sensors,
conductive sensors are primarily used to detect specific levels—such as
high-alarm, low-alarm, or pump control points—by utilizing the electrical properties
of the process medium itself.

This guide provides a comprehensive technical overview of conductive level
sensing technology, its underlying physics, selection criteria, and practical
installation considerations for engineering professionals and plant operators.

| Measurement Principles of Conductive Level Sensors

The operation of a conductive level sensor is based on the electrical conductivity
of the liquid being measured. This technology functions as a simple electrical
circuit where the liquid acts as a switch.

| The Electrical Circuit

A typical system consists of a low-voltage power source (usually integrated into a
controller or relay), one or more measuring electrodes (probes), and a reference

electrode (or the metallic wall of the tank). When the liquid level rises and makes
contact with the measuring electrode, an electrical circuit is completed between

the probe and the reference electrode. This small current flow is detected by the

controller, which then triggers a relay output to signal an alarm or activate a

pump.
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|Alternating Current (AC) vs. Direct Current (DC)

Industrial-grade conductive level sensors almost exclusively use low-voltage
Alternating Current (AC) for the sensing circuit. The use of AC is critical because
Direct Current (DC) would cause electrolysis of the liquid and the electrodes,
leading to rapid corrosion, gas buildup, and electrode degradation. By using AC,
the polarity of the electrodes switches rapidly, preventing the migration of ions and
ensuring long-term stability of the sensor probes.

| Conductivity Thresholds

For the sensor to function, the liquid must have a minimum level of conductivity,
typically measured in microsiemens per centimeter (pS/cm). While most
water-based liquids are sufficiently conductive, highly purified liquids like deionized
water or hydrocarbons (oils and fuels) are non-conductive and cannot be detected
using this method. Most industrial controllers allow for sensitivity adjustments to
accommodate liquids ranging from highly conductive acids to moderately
conductive tap water.

| Key Components and System Configuration

A conductive level sensing system is generally comprised of three main elements:
the electrodes, the mounting head, and the conductive relay/controller.

1. Electrodes (Probes): These are the metallic rods or wires that extend into the
vessel. They are typically made of Stainless Steel (316L), but for aggressive
chemicals, materials like Hastelloy, Titanium, or Tantalum may be used. Some
probes are coated with insulation (like PTFE or Polyolefin) except at the very tip to
prevent false triggering from splashing or foam.

2. Mounting Head: The head holds the electrodes in place and provides the
electrical connections. It must be selected based on the process environment, with
options for plastic (PP/PVC) for chemical resistance or metal for high-pressure and
high-temperature applications.
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3. Conductive Relay (Controller): This is the "brain" of the system. It is usually
mounted in a control cabinet or integrated into the sensor head. It provides the
sensing voltage, monitors the current, and provides the switching output (SPDT or
DPDT relays).

For those seeking to integrate these components into a broader automation
strategy, it is helpful to Review product options and application support to ensure
compatibility between the sensor hardware and the control logic.

| Selection Criteria for Industrial Applications

Choosing the right conductive level sensor requires a thorough understanding of
the process media and the vessel environment. Engineers should evaluate the
following criteria:

| Chemical Compatibility

The electrodes and the mounting insulation must be resistant to the process liquid.
While 316 Stainless Steel is standard for water and wastewater, acidic or alkaline
solutions require specialized alloys or fully insulated probes where only the sensing
tip is exposed.

| Number of Detection Points

Conductive sensors are highly versatile because multiple probes of different
lengths can be installed in a single mounting head.

Two-Point Control: Used for simple high/low alarms.

Three-Point Control: Commonly used for pump "on/off" logic (e.g., pump starts at
Probe A and stops at Probe B).

Multi-Point Control: Up to five or more levels can be monitored in a single tank for
complex sequencing.
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| Process Conditions

Temperature and pressure significantly impact sensor selection. Standard plastic
mounting heads may be limited to 60°C or 80°C, while specialized ceramic or
metal-to-glass seals can handle temperatures exceeding 200°C and pressures up
to 50 bar (5,000 kPa).

| Practical Selection Table

Application Recommended Insulation Material Typical
Probe Material Conductivity
Potable Water 316L Stainless Steel None / Polyolefin 50 - 1,000 pS/cm
Wastewater / 316L Stainless Steel PTFE (to prevent 500 - 5,000 pS/cm
Sewage buildup)
Strong Acids (HCI, Hastelloy C / BEEE/ EEP > 10,000 pS/cm
H2S04) Titanium
Food & Beverage 316L (Food Grade) PEEK / Food-grade 1,000 - 3,000 pS/cm
(Milk, Beer) Silicone
Deionized Water N/A (Not N/A = RiSem
Recommended)

| Installation Guidelines and Best Practices
To ensure the longevity and accuracy of a conductive level sensor, proper

installation is paramount. Following these guidelines helps minimize maintenance
and prevent false triggers.
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| Positioning and Spacing

Probes should be installed vertically whenever possible. If installed horizontally,
the probes are more susceptible to "bridging," where liquid clings between the
probe and the tank wall, causing a false "level high" signal. If multiple probes are
used, they must be spaced sufficiently apart (typically 15mm to 20mm) to prevent
physical contact or electrical interference.

| Grounding and Reference

In metallic tanks, the tank wall itself can serve as the ground or reference
electrode. However, in plastic or fiberglass tanks, a dedicated "reference probe"
must be installed. This reference probe must be the longest probe in the set,
ensuring it remains in contact with the liquid even when the level is at its lowest
detectable point.

| Turbulence and Splashing

If the vessel has high turbulence or an inlet pipe near the sensor, the liquid surface
may fluctuate wildly. In such cases, the use of a "stillpipe" (a perforated pipe that
surrounds the probes) is recommended to provide a calm surface for
measurement. Alternatively, the controller's time-delay function can be adjusted to
ignhore brief contact caused by splashing.

| Limitations and Common Challenges

While the conductive level sensor is a robust tool, it is not a "one-size-fits-all"
solution. Understanding its limitations is essential for system reliability.

Coating and Buildup: In applications involving viscous or sticky liquids (like heavy
oils or concentrated syrups), the liquid can form a conductive bridge between the
probe and the ground even after the level has dropped. This results in a false
positive. Using PTFE-coated probes can mitigate this, but for extreme coating
applications, a point-level radar or vibrating fork may be more appropriate.
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Non-Conductive Media: As previously mentioned, hydrocarbons, pure oils, and
highly purified water lack the ions necessary to conduct electricity. These media
require capacitive or hydrostatic level sensors.

Foam: Many conductive sensors will trigger when they come into contact with
foam. If foam is an inherent part of the process but should not be measured as the
liquid level, sensitivity adjustments on the relay or the use of a different
technology like a magnetic level gauge may be required.

| Maintenance and Troubleshooting

Conductive sensors are favored for their lack of moving parts, which inherently
reduces mechanical failure. However, periodic maintenance is still required:

1. Electrode Cleaning: In wastewater or chemical applications, scale or biological
growth can insulate the probe. Periodic cleaning with a mild abrasive or chemical
cleaner ensures the metal remains exposed for conductivity.

2. Sensitivity Calibration: If the liquid composition changes (e.g., switching from a
high-salt solution to a low-salt solution), the relay sensitivity may need to be
readjusted to ensure reliable switching.

3. Wiring Integrity: Ensure that the cable connections at the mounting head remain
dry and corrosion-free. Moisture in the housing can cause short circuits that mimic
a high-level condition.

| Frequently Asked Questions (FAQ)

Q: Can | use a conductive level sensor in a pressurized tank?

A: Yes, provided the mounting head and the seals are rated for the specific
pressure. Many industrial conductive sensors are rated for pressures up to 40-50
bar.

Q: How far can the controller be from the probes?
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A: This depends on the cable's capacitance and the liquid's conductivity. Generally,
distances up to 100 meters are possible, but for very low-conductivity liquids, the
controller should be mounted as close to the probes as possible to avoid signal
interference.

Q: What happens if the probes touch each other?

A: If two measuring probes touch, the controller will interpret this as the liquid
reaching the level of the higher probe. It is essential to use spacers or insulated
probes if the probes are long and prone to swaying.

Q: Is the voltage in the probes dangerous?

A: No. Standard conductive level controllers use very low voltage (typically 5V to
24V AC) and very low current, making them safe for personnel and preventing
significant electrical hazards within the tank.

| Conclusion

The conductive level sensor remains a staple of industrial process control due to
its simplicity, durability, and cost-effectiveness. By understanding the electrical
requirements of the media and the physical constraints of the vessel, engineers
can implement a level control solution that requires minimal maintenance and
provides high reliability. For more detailed technical specifications and to explore a
full range of industrial measurement tools, visit the Main Page of our technical
resource center.
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