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A practical guide to re251, covering the reader intent, the relationship to re251,
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 landscape of industrial automation, the precision of level control is
paramount for operational safety and efficiency. The RE251 represents a
specialized category of level control relays designed to interface with various
sensing technologies to manage liquid levels in tanks, sumps, and reservoirs. As a
critical component in the control loop, the RE251 acts as the logic interface
between the physical measurement at the tank and the electrical response
required to activate pumps, valves, or alarms.

Industrial environments require robust solutions that can withstand electrical
noise, temperature fluctuations, and continuous operation. The RE251 is
engineered to meet these demands, providing a reliable bridge between level
sensors—such as conductive probes or float switches—and the broader process
control system. This guide provides a comprehensive technical overview of the
RE251, its measurement principles, selection criteria, and installation requirements
for engineering professionals.

Understanding the Role of the RE251 in Level Control
Systems

The RE251 is primarily utilized as a level control relay or signal conditioner. Its
function is to monitor the state of a level sensor and provide a switched output
(typically a dry contact relay) based on whether the liquid has reached a specific
point. Unlike continuous level transmitters that provide a 4-20mA or RS485 signal
representing the exact percentage of a tank's volume, the RE251 is focused on
point-level control.

This device is essential in applications where automated filling or emptying
(pump-up/pump-down logic) is required. By using the RE251, engineers can
implement a fail-safe mechanism that prevents tank overflows or pump
dry-running. The integration of such a controller simplifies the wiring and logic
requirements of a PLC (Programmable Logic Controller) or can even replace a PLC
in simpler standalone applications.
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For engineers seeking a reliable source for integrated measurement instruments,
the Main Page of the Welk product catalog offers a broad range of sensors
compatible with these control units.

| Core Measurement Principles and Signal Processing

The RE251 operates based on the principle of electrical signal evaluation.
Depending on the specific configuration, it typically employs one of two primary
methods to determine the level state:

| 1. Conductive Level Detection

When paired with conductive probes, the RE251 utilizes the conductivity of the
liquid itself to complete an electrical circuit. A low-voltage AC signal is sent from
the relay to a reference probe. When the liquid level rises and touches a high-level
probe, the circuit is completed through the liquid. The RE251 detects this change in
resistance and triggers the internal relay. Using AC instead of DC prevents
electrolysis and electrode degradation over time.

|2. Contact Closure (Float or Switch Interface)

In applications involving non-conductive liquids like oils or ultrapure water, the
RE251 serves as a monitoring relay for mechanical switches, such as magnetic
float switches or ultrasonic level switches. In this mode, the RE251 monitors the
open or closed status of the switch contact. It provides the necessary excitation
voltage to the switch and isolates the high-power load (like a pump motor) from
the sensitive sensor contacts, thereby extending the lifespan of the level sensor.

| Signal Hysteresis and Logic

A key feature of the RE251 is its ability to manage hysteresis. In a pump-down
application, the relay may turn a pump on when the liquid reaches 2000 mm and
turn it off only when it drops to 500 mm. This prevents "chattering,"” where the
pump rapidly cycles on and off due to surface turbulence or minor level
fluctuations.



Re251

| Technical Specifications and Evaluation Criteria

When evaluating the RE251 for a specific project, technical personnel must
consider the electrical and environmental limits of the device. The following
specifications are standard for industrial-grade level control relays in this class:

Supply Voltage: Typically available in 24V DC, 110V AC, or 230V AC options. It is
critical to match the supply voltage to the local power infrastructure to avoid
device failure.

Contact Rating: The internal relay usually supports loads up to 5A or 8A at 250V
AC. For high-power pumps (e.g., those exceeding 1.5 kW), the RE251 should trigger
an external contactor rather than driving the motor directly.

Sensitivity Adjustment: For conductive applications, the RE251 often includes a
potentiometer to adjust the sensitivity (measured in kQ). This allows the device to
work with liquids of varying conductivity, from wastewater to chemical solutions.

Response Time: The typical response time is between 50ms and 500ms, ensuring
rapid reaction to level changes while filtering out momentary splashes.

Mounting: Standard 35mm DIN rail mounting is the industry norm, allowing for
easy integration into standard electrical cabinets.

| Selection Guide for Industrial Level Controllers

Choosing the right configuration for an RE251-based system depends on the liquid
properties and the required control logic. The table below outlines the primary
selection factors.
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Conductive Application Float/Mechanical
Application

Liquid Type Water, acids, bases, Qils, fuels, deionized water,
wastewater chemicals

Probe Type Stainless steel or Hastelloy Magnetic float or vibration
electrodes switches

Sensitivity High (Adjustable for different N/A (Fixed contact closure)
fluids)

Maintenance Electrode cleaning may be Moving parts may require
required inspection

Max Distance Up to 100 meters (depending Up to 500 meters
on cable)

Safety Low voltage at probes Potential-free contacts

(Intrinsically safe options)

When selecting a system, it is also important to consider the housing. While the
RE251 is usually installed inside a control panel, the sensors it connects to must be
rated for the specific tank environment (e.g., IP68 for submersible applications or
ATEX/Ex-rated for hazardous zones).

| Installation and Wiring Best Practices

Proper installation is critical to ensure the longevity and accuracy of the level
control system. Engineers should adhere to the following guidelines during the
setup of the RE251:

| 1. Wiring Separation

Always separate the sensor signal wires from high-voltage power lines. Running
probe wires in the same conduit as pump motor cables can induce electrical noise,
leading to false triggering of the RE251. Use shielded cables for sensor connections
if the distance exceeds 20 meters.
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|2. Electrode Placement (Conductive Mode)

When using conductive probes, ensure the reference electrode (the longest one) is
always submerged or connected to the metallic wall of the tank. The "High" and
"Low" electrodes should be positioned at the exact points where the pump should
start and stop. Ensure that electrodes do not touch each other or the tank walls if
the tank is conductive.

| 3. Environmental Protection

The RE251 itself is typically rated IP20, meaning it must be housed in a protected
enclosure (e.g., an IP65 or NEMA 4X cabinet) if used in humid or dusty
environments. Ensure the ambient temperature in the cabinet does not exceed the
device's rating, usually around 55°C (131°F).

| 4. Grounding

Proper grounding of the control system is essential for safety and to minimize
electrical interference. In conductive systems, the liquid itself must be effectively
grounded through a reference probe or the tank structure.

| Operational Limitations and Safety Considerations

While the RE251 is a versatile tool, it has specific limitations that must be
acknowledged during the design phase:

Non-Conductive Liquids: In conductive mode, the RE251 will not function with
hydrocarbons, oils, or pure alcohols. For these substances, mechanical or
ultrasonic switches must be used as the input source.

Coating and Scaling: If the liquid tends to leave deposits or scales on the probes,
the resistance may increase, eventually preventing the RE251 from detecting the
level. Regular cleaning or the use of non-contact sensors (connected to the
RE251's switch input) is recommended in these cases.
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Turbulence: High turbulence can cause the relay to cycle rapidly. While the RE251
often includes a built-in delay, extremely turbulent tanks may require a stilling well
(a pipe installed around the sensors) to provide a calm surface for measurement.

Fail-Safe Logic: Always design the system with fail-safe logic. For example, if a wire
breaks, the system should default to a state that prevents a spill (e.g., turning off a
fill pump).

For more information on selecting the appropriate sensor technology to pair with
your controller, you can explore the technical resources on the Main Page.

|Frequent|y Asked Questions (FAQs)

| Can the RE251 be used with hazardous chemicals?

Yes, provided the sensors (probes or switches) in contact with the chemical are
made of compatible materials (e.g., PTFE or Hastelloy). If the area is classified as a
hazardous zone, an intrinsic safety barrier must be used between the RE251 and
the sensors.

What is the maximum distance between the RE251
and the level sensor?

Generally, the distance can be up to 100 meters using standard copper wire. For
longer distances, shielded cable is required to prevent electromagnetic
interference from affecting the signal.

| How do I test if the RE251 is functioning correctly?

For conductive mode, you can jump the terminals for the reference probe and the
high-level probe with a resistor (typically 5kQ to 10kQ). If the relay clicks and the
status LED changes, the unit is functioning. For switch mode, simply shorting the
input terminals should trigger the relay.
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| Does the RE251 support 4-20mA inputs?

No, the RE251 is a discrete (on/off) controller. If you require a device that
processes a 4-20mA signal to display a percentage or provide multiple setpoints,
you should look for a digital level indicator or a process controller.

| What happens if the power to the RE251 fails?

The relay contacts will return to their "Normal" state (De-energized). When
designing the system, you must decide whether the "Normally Open" or "Normally
Closed" contact provides the safest outcome in the event of a power loss.

| Conclusion

The RE251 remains a foundational component in industrial level management,
offering a balance of simplicity, reliability, and cost-effectiveness. By
understanding its measurement principles and adhering to strict installation
standards, engineering teams can ensure long-term stability in their process
control loops. Whether managing simple water storage or complex chemical
processing, the RE251 provides the necessary logic to keep operations running
smoothly and safely.



