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In the landscape of industrial automation and process control, the accuracy of a
measurement is only as valuable as the system's ability to interpret and act upon
that data. While sensors like radar level meters or ultrasonic transducers perform
the primary task of detecting a surface, the signal conditioning and processing
units—often referred to in the industry within the context of Vegcon
systems—serve as the critical bridge between the raw physical measurement and
the control room.

For engineers and plant managers, understanding the nuances of signal
processing, display, and control modules is essential for ensuring safety, efficiency,
and regulatory compliance. This guide explores the technical principles, selection
criteria, and practical applications of signal conditioning units used in conjunction
with modern level measurement instrumentation.

| Measurement and Signal Processing Principles

To effectively utilize a level sensor, one must understand how the raw signal is
transformed into usable information. Most industrial level sensors output a
standard analog signal, typically 4-20 mA, or a digital signal via protocols such as
HART, Modbus, or Foundation Fieldbus. Signal conditioning units, such as those in
the Vegcon category, perform several vital functions.

| Analog-to-Digital Conversion and Linearization

In many applications, the relationship between the measured level (height) and the
actual volume is non-linear. For example, in a horizontal cylindrical tank or a
spherical vessel, a 10% increase in height does not correspond to a 10% increase
in volume. Signal processing units incorporate linearization tables or mathematical
algorithms to convert a linear distance measurement into an accurate volume
reading (e.g., liters or cubic meters).
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| Signal Damping and Filtering

Industrial environments are rarely static. Agitators, surface turbulence, and foam
can cause rapid fluctuations in the sensor's output. Signal conditioners apply
electronic damping—essentially a time-constant filter—to smooth out these
fluctuations. This prevents "chatter" in control relays and ensures that the PLC
(Programmable Logic Controller) receives a stable, representative value of the
process state.

| Power Supply and Loop Management

Many level transmitters are "two-wire" devices, meaning they receive power and
transmit data over the same pair of wires. A signal conditioning unit often acts as
the power source for these loops, providing a stabilized 24V DC supply while
simultaneously monitoring the current draw to determine the level measurement.
This integration simplifies wiring and reduces the need for external power supplies
at the tank top.

| Integration with Level Measurement Technologies

Signal conditioning units are designed to be versatile, interfacing with various
sensing technologies. On the Main Page of industrial instrumentation catalogs, you
will find that these units are typically paired with the following sensor types:

1. Radar Level Meters: These sensors use high-frequency microwave pulses. The
signal conditioner processes the time-of-flight data, often handling the complex
echo-processing required to ignore internal tank obstructions like ladders or pipes.

2. Ultrasonic Level Sensors: Ideal for water treatment, these sensors use sound
waves. The processing unit compensates for the speed of sound variations caused
by temperature changes, using data from integrated temperature sensors.

3. Hydrostatic Pressure Transmitters: These measure the liquid column's weight.
The sighal conditioner converts pressure (in bar or kPa) into level (in meters)
based on the specific gravity of the medium.

Welk Reference Guide 3



WELK REFERENCE GUIDE Vegcon

4. Magnetic Level Gauges: When equipped with a reed chain or magnetostrictive
transmitter, these mechanical indicators provide an electronic output that requires
conditioning for remote display.

| Key Evaluation Criteria for Selection

Selecting the right signal conditioning or control unit requires a detailed analysis of
the application requirements. Engineers should evaluate the following factors:

| Input and Output Configuration

Determine how many sensors need to be connected to a single unit. While
single-channel units are common for simple tank monitoring, multi-channel
controllers allow for the aggregation of data from multiple vessels. Output
requirements are equally important; does the system require a 4-20 mA
retransmission, or are digital outputs like RS485 necessary for integration into a
SCADA system?

| Relay Logic and Control Functions

Many units include integrated relays for local control. These can be configured for
high-level alarms (overfill prevention), low-level alarms (pump dry-run protection),
or pump control (lead-lag logic). The ability to set hysteresis—the difference
between the switch-on and switch-off points—is crucial for preventing rapid cycling
of pumps.

|Disp|ay and Human-Machine Interface (HMI)

In field applications, a clear, backlit display is essential for local operators. The
interface should allow for easy configuration without the need for specialized
external software, although PC-based configuration via HART or USB is often
preferred for complex setups.
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| Environmental and Safety Ratings

If the unit is to be mounted in the field, it must have an appropriate IP rating (e.g.,
IP66 or IP67) to protect against dust and water ingress. For hazardous areas, ATEX
or IECEXx certification for intrinsic safety is mandatory.

| Technical Selection Table

Basic Signal Advanced Multi-Channel
Indicator Controller Station

Input Type 1 x 4-20mA 1 x 4-20mA/HART Up to 15 x
HART/Modbus

Display 4-digit LED Graphic LCD with Touchscreen Color

Trend Display

Relay Outputs 2 (Alarm only) 3-5 (Control/Alarm) 8+ (Programmable)

Linearization None 32-point table Advanced Geometry
Calc

Mounting Panel / DIN Rail Wall / Pipe / Panel Rack / Cabinet

Data Logging No Internal (Limited) SD Card / USB Export

| Installation and Wiring Considerations

Proper installation of signal conditioning units is paramount to signal integrity.
Even the most advanced sensor will provide poor results if the interface unit is
incorrectly installed.

1. Cable Shielding: Always use shielded twisted-pair cables for signal lines. The
shield should be grounded at one end only (usually at the control unit) to prevent
ground loops, which can introduce significant noise into the 4-20 mA signal.

2. Separation of Power and Signal: Avoid running signal cables in the same conduit
as high-voltage AC power lines. Electromagnetic interference (EMI) from motors
and VFDs (Variable Frequency Drives) can distort the measurement.
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3. Ambient Temperature: While many units are rated for a wide temperature
range, mounting them in direct sunlight can cause internal overheating. Use
sunshades or weather-protected enclosures where necessary.

4. Terminal Connections: Ensure all connections are tight and use ferruled ends on
stranded wire to prevent fraying and intermittent shorts.

| Common Risks and Limitations

While signal conditioning units like those in the Vegcon range are robust, they are
not without limitations.

Signal Loss in Long Cable Runs: For analog 4-20 mA signals, excessive cable
resistance over very long distances (exceeding 1000 meters) can lead to voltage
drops that prevent the sensor from functioning correctly. In such cases, digital
communication or signal boosters are required.

Configuration Errors: Incorrectly setting the "Zero" and "Span" points is a frequent
cause of measurement error. It is vital to confirm whether the unit is displaying
"Distance" (distance from the sensor to the liquid) or "Level" (height of the liquid
from the tank bottom).

Power Surges: Lightning strikes or industrial power surges can easily destroy
sensitive electronics. The use of surge protection modules on both the power
supply and the signal input lines is highly recommended in outdoor or
lightning-prone areas.

| Confirming Project Requirements

Before finalizing a specification for a signal conditioning system, project teams
should confirm the following data points:

Media Properties: Does the liquid produce vapors that might affect the speed of
sound (for ultrasonic) or have a low dielectric constant (for radar)?

Tank Geometry: Are there internal obstructions that require the signal conditioner
to have "false echo suppression" capabilities?
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Control Logic: Is the unit intended to be the primary controller, or is it merely
providing a signal to a larger DCS (Distributed Control System)?

For those seeking specific hardware specifications or technical support for
integrating these modules into existing infrastructures, reviewing the
comprehensive resources on the Main Page can provide clarity on compatible
sensor-controller pairings.

|Frequent|y Asked Questions (FAQs)

Q: Can a signal conditioning unit work with any brand of level sensor?

A: Generally, yes, provided the signal standards match. Most units are designed to
accept universal 4-20 mA inputs. However, advanced features like remote sensor
programming via HART may require brand-specific compatibility.

Q: What is the difference between a signal isolator and a signal conditioner?

A: A signal isolator primarily focuses on electrically separating the input and output
circuits to prevent ground loops. A signal conditioner, such as a Vegcon unit,
usually includes isolation but adds features like scaling, display, and relay control.

Q: How often do these units require calibration?

A: The units themselves are highly stable. Calibration typically focuses on the
sensor. However, it is good practice to verify the loop accuracy (comparing the
sensor output to the controller display) annually.

Q: Are these units suitable for SIL (Safety Integrity Level) applications?

A: Many modern controllers are designed according to IEC 61508 and are rated for
use in SIL 2 or SIL 3 loops. Always check the specific manufacturer's certificate for
the required safety rating.

By carefully selecting and installing the appropriate signal conditioning technology,
industrial facilities can ensure that their level measurement data is not only
accurate but also actionable, contributing to safer and more efficient process
operations.
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