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A practical guide to conductive level probes, covering the reader intent, the
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Conductive level probes represent one of the most reliable and cost-effective
methods for point level detection in conductive liquids. Widely utilized across water
treatment, chemical processing, and food and beverage industries, these
instruments provide a robust solution for managing pump control, overflow
prevention, and dry-run protection. As a professional manufacturer, Welk
specializes in providing high-precision level measurement instruments, ensuring
that industrial processes remain safe and efficient through advanced sensing
technology.

Selecting the right instrumentation requires a deep understanding of the
underlying physics, the chemical properties of the medium, and the specific
mechanical requirements of the vessel. This guide provides a comprehensive
technical overview of conductive level probes, offering engineering insights for
selection, installation, and maintenance.

Understanding the Measurement Principle of
Conductive Level Probes

The operation of conductive level probes is based on the electrical conductivity of
the liquid being measured. In a typical system, a low-voltage, low-current AC signal
is applied between a reference electrode and one or more sensing electrodes.
When the conductive liquid reaches the level of a sensing electrode, the circuit is
completed through the liquid.

| The Role of Conductivity

For the system to function, the medium must have a minimum level of electrical
conductivity, typically measured in microsiemens per centimeter (uS/cm). Most
aqueous solutions, such as tap water, wastewater, acids, and alkalis, are
sufficiently conductive. However, non-conductive liquids like pure oils,
hydrocarbons, and distilled water cannot be detected using this method.
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| Why AC Voltage is Used

Unlike simple DC circuits, industrial conductive level systems utilize an alternating
current (AC) signal. The use of AC is critical to prevent electrolysis and the
subsequent buildup of gases or corrosion on the electrode surfaces. By rapidly
reversing the polarity of the signal, the system maintains the integrity of the
probes over long periods of operation, ensuring consistent sensitivity and reducing
maintenance requirements.

| Sensitivity Adjustment

Modern controllers used with conductive level probes often feature adjustable
sensitivity. This allows the system to distinguish between the actual liquid level
and residual moisture or foam. For instance, wastewater may require a different
sensitivity setting than a highly concentrated chemical solution to avoid false
triggers caused by splashing or condensation.

| Key Components and System Architecture

A complete conductive level measurement system generally consists of three
primary components: the electrodes (probes), the probe holder, and the level relay
or controller.

1. Electrodes (Probes): These are the sensing elements that come into direct
contact with the medium. They are typically manufactured from corrosion-resistant
materials like 316L stainless steel, though exotic alloys like Hastelloy or Titanium
are used for aggressive chemicals. Probes can be rigid rods for shorter distances
or flexible cables for deep wells and large reservoirs.

2. Probe Holder: The holder provides the mechanical connection to the tank (via
thread or flange) and ensures the electrodes are electrically insulated from each
other and the tank wall. In metallic tanks, the tank wall itself can often serve as

the reference electrode, whereas in plastic or lined tanks, a dedicated reference
probe is required.
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3. Level Relay/Controller: This unit is the "brain" of the system. It supplies the AC
voltage to the probes and monitors the current flow. When the circuit is closed, the
relay switches an output (such as a SPDT contact) to signal a PLC or directly
control a pump or valve.

|Selection Criteria for Industrial Applications

When specifying conductive level probes for a project, several technical factors
must be evaluated to ensure long-term reliability. Engineers should consult the
Main Page of the manufacturer’s technical catalog to match specific model
capabilities with application requirements.

| Chemical Compatibility

The electrode material and the insulation (typically PTFE, PFA, or Polypropylene)
must be resistant to the process medium. For example, while 316L stainless steel
is excellent for water, it may corrode rapidly in hot hydrochloric acid. In such
cases, specialized coatings or alternative metals are mandatory.

| Temperature and Pressure Limits

Standard conductive probes are designed for atmospheric or low-pressure tanks.
However, high-pressure variants can withstand up to 40 bar (580 psi) and
temperatures exceeding 150°C (302°F). The seal between the electrode and the
holder is the most common point of failure under extreme conditions.

| Number of Switching Points

A single probe holder can often accommodate multiple electrodes of varying
lengths. This allows for multi-point detection—such as high-high alarm, high alarm,
low alarm, and low-low alarm—using a single process connection.
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| Technical Specifications and Selection Table

The following table outlines the typical configurations for conductive level probes
based on common industrial needs.

m Rod-Type Probes Cable-Type Probes Multi-Point Probes

Typical Length

Installation

Best For

Material

Pressure Range

Conductivity Min.

0.5m to 3m (1.6ft to
9.8ft)

Top-mounted,
vertical

Process tanks, small
sumps

SS316L, Hastelloy,
Titanium

Up to 40 bar (580
psi)

>5 puS/cm

Up to 20m+ (65ft+)

Top-mounted,
suspended

Deep wells, large
reservoirs

SS316L with PVC/PE
cable

Atmospheric

>10 pS/cm

0.2m to 2m (0.6ft to
6.5ft)

Top-mounted, single
entry

Compact tanks,
pump control

SS316L with PTFE
insulation

Up to 10 bar (145
psi)

>5 puS/cm

| Installation Guidelines and Best Practices

Proper installation is essential to prevent false readings and mechanical damage to
the probes. Engineers should adhere to the following guidelines:

Vertical Alignment: Probes should be installed vertically. If horizontal installation is
necessary, specialized side-mount conductive switches should be used instead of
standard rod probes to prevent bending or permanent contact with the tank wall.

Avoiding Turbulence: In tanks with agitators or high-velocity inflows, probes can
sway or vibrate. This may lead to mechanical fatigue or intermittent contact.
Installing the probes inside a stilling well (a perforated pipe) can shield them from
turbulence.
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Distance from Walls: Ensure a minimum clearance of 50mm (2") between the
electrodes and the tank walls or other internal structures to prevent accidental
grounding or capacitive interference.

Grounding/Earthing: In non-metallic tanks, one probe must be designated as the
reference (earth) electrode and should be the longest probe in the assembly,
ensuring it is always in contact with the liquid before the sensing probes.

Cable Integrity: For cable-type conductive level probes, ensure the cable insulation
is not nicked during installation, as this can lead to short circuits if the liquid
penetrates the jacket.

| Limitations and Operational Challenges

While conductive level probes are highly effective, they are not universal solutions.
Understanding their limitations is key to selecting the right technology from the
broader range of industrial level sensors.

| Non-Conductive Media

As noted, these probes will not work with oils, fats, alcohols, or pure solvents. For
these media, capacitive level switches or ultrasonic sensors are more appropriate.

| Coating and Buildup

In applications involving sticky or viscous liquids (e.g., wastewater with high
grease content or thick syrups), the medium can form a conductive bridge
between the electrodes or between an electrode and the tank wall. This "coating"
can cause the sensor to indicate a high level even after the liquid has dropped. To
mitigate this, electrodes with thicker insulation and controllers with "coating
rejection” logic should be used.
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| Foam Interference

Conductive probes may detect heavy, wet foam as a liquid level. If the application
involves significant foaming and the intent is to measure only the liquid phase, an
alternative technology like a radar level meter might be required. Conversely, if
the goal is to detect foam overflow, conductive probes are an excellent choice.

| Frequently Asked Questions (FAQ)

Q: Can conductive level probes be used in food-grade applications?

A: Yes, provided the materials are FDA-compliant. Welk offers probes with polished
stainless steel electrodes and food-grade process connections (such as Tri-Clamp)
specifically for the dairy and beverage industries.

Q: What is the maximum length for a rod-type probe?

A: Typically, rod probes are limited to 3 meters (approx. 10 feet) to prevent
bending and shipping difficulties. For deeper applications, cable-suspended probes
are the standard recommendation.

Q: How do | test if my liquid is suitable for conductive probes?

A: You can use a standard conductivity meter to check the liquid. Most conductive
level controllers require a minimum conductivity of 5 to 10 pS/cm. If the liquid is
below this threshold, the probes may not reliably trigger the relay.

Q: Do these probes require frequent calibration?

A: No. Conductive level probes are "set and forget" devices. Unlike ultrasonic or
radar sensors that may require software configuration, conductive probes only
require occasional cleaning if the medium causes buildup on the electrodes.

Q: Can | cut the rods to length on-site?
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A: Many rod-type conductive level probes are designed to be field-cut. However, if
the rods are coated for chemical protection, cutting them will expose the base
metal, which may lead to corrosion. Always verify with the manufacturer's
specifications before modifying the probes.

For engineers and procurement professionals seeking reliable point level
detection, conductive level probes offer a time-tested balance of simplicity and
performance. By matching the electrode material to the process chemistry and
ensuring proper installation, these systems provide years of maintenance-free
service in the most demanding industrial environments.
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