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In the complex landscape of industrial process automation, the accuracy of level
measurement is contingent not only on the sensor located at the vessel but also on
the signal conditioning unit that processes the data. The vega 7010 (often
identified within the VEGATOR series) serves as a critical signal conditioning
instrument designed to interface between point level sensors and control systems.
This guide explores the technical foundations of signal conditioning, the specific
role of the vega 7010, and how engineers can select and implement these units
within modern industrial frameworks.

| Measurement Principles of Signal Conditioning Units

Before diving into the specifics of the vega 7010, it is essential to understand the
measurement principles it supports. Signal conditioning units do not measure the
level themselves; rather, they provide the necessary power to the field sensor and
interpret the resulting change in electrical properties.

| Conductive Level Switching

The conductive principle is one of the most common applications for units like the
vega 7010. This method relies on the electrical conductivity of the liquid being
measured. A low-voltage AC signal is applied between an electrode and the tank
wall (or a reference electrode). When the conductive liquid touches the electrode,
a small current flows. The signal conditioning unit detects this current and triggers
a relay output.

| Vibrating Level Switching

In applications involving solids or non-conductive liquids, vibrating forks are often
used. The sensor vibrates at its resonant frequency in the air. When the medium
covers the fork, the frequency changes or the vibration is dampened. The signal
conditioning unit monitors these frequency shifts to determine the presence or
absence of the material.
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| Signal Processing and Logic

The core function of the conditioning unit is to convert these physical changes into
a standardized output, such as a Double Pole Double Throw (DPDT) relay contact.
This allows the system to interface with PLCs (Programmable Logic Controllers),
alarms, or direct pump control circuits.

| The Role of the Vega 7010 in Level Control

The vega 7010 acts as a bridge. In many industrial environments, the field sensor
is located in a hazardous or high-temperature area, while the control logic resides
in a safe, climate-controlled cabinet. The vega 7010 is typically DIN-rail mounted
within these cabinets.

Its primary responsibilities include:

1. Power Supply: Providing a stabilized DC or AC voltage to the field-mounted
probe.

2. Signal Evaluation: Analyzing the input from the probe to distinguish between
"covered" and "uncovered" states.

3. Line Monitoring: Many units in this category include sophisticated electronics to
detect cable breaks or short circuits between the sensor and the controller,
ensuring high process reliability.

4. Galvanic Isolation: Protecting the control system from electrical surges or
interference originating in the field.

For engineers seeking comprehensive solutions for these applications, visiting the
Main Page of a specialized manufacturer can provide insights into how these
controllers integrate with various probe technologies.
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| Key Technical Specifications

When evaluating the vega 7010 for a project, technical parameters must align with
both the field sensor and the downstream control requirements. Below are the
typical specifications encountered in this class of signal conditioning instruments.

Supply Voltage 24 V DC to 230 V AC (50/60 Hz)

Power Consumption Approximately 2 W to 5 W

Input Type Conductive probe or 8/16 mA current signal
Output Type 1 or 2 Relay outputs (SPDT/DPDT)
Switching Voltage Max. 250 V AC / 250 V DC

Switching Current Max. 3AAC/1 ADC

Ambient Temperature -20 °C to +60 °C

Mounting 35 mm DIN rail (EN 60715)

Protection Rating IP20 (Cabinet mounting required)

Selection Criteria for Signal Conditioning
Instruments

Choosing the right signal conditioner involves more than just matching the brand.
Engineers must consider the specific demands of the process environment and the
electrical characteristics of the loop.

Welk Reference Guide 4



WELK REFERENCE GUIDE Vega 7010

| 1. Input Compatibility

Ensure the unit is designed for the specific probe type. A unit designed for
conductive probes will not work with a 4-20 mA continuous level transmitter. The
vega 7010 is specifically tailored for point level detection (on/off switching).

| 2. Output Requirements

Determine if the application requires a simple relay for an alarm or a transistor
output for high-speed switching into a PLC. Most industrial applications prefer the
isolation provided by relay contacts.

| 3. Fail-Safe Modes

Safety is paramount in level measurement. A high-quality signal conditioner should
offer selectable fail-safe modes:

FSH (Fail-Safe High): The relay de-energizes when the level is high or when power
fails, preventing overfills.

FSL (Fail-Safe Low): The relay de-energizes when the level is low or when power
fails, preventing dry-run conditions in pumps.

| 4. Distance and Resistance
In conductive applications, the resistance of the liquid and the length of the cable
are critical. The signhal conditioner must have adjustable sensitivity to account for

varying liquid conductivities and to avoid false triggers caused by cable
capacitance over long distances (e.g., over 100 meters).

| Installation and Wiring Guidelines

Proper installation of the vega 7010 ensures longevity and prevents signal
interference. Follow these practical engineering steps:
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| DIN Rail Mounting

The unit should be snapped onto a standard 35 mm DIN rail. To prevent
overheating, ensure a minimum clearance of 10 mm (0.4 inches) between adjacent
units if they are operating at their maximum load or in high ambient temperatures.

| Wiring Considerations

Separation of Cables: Keep sensor input cables separate from high-voltage power
lines to prevent electromagnetic interference (EMI).

Shielding: Use shielded cables for the sensor connection, especially in
environments with heavy machinery or variable frequency drives (VFDs).

Terminal Torque: Ensure all screw terminals are tightened to the manufacturer's
specified torque (usually around 0.5 Nm) to prevent loose connections due to
vibration.

| Metric Units and Dimensions

Standard units are typically 20 mm to 45 mm in width. In metric-standard facilities,
ensure the cabinet depth allows for the unit plus the bending radius of the
connected wiring, which usually requires at least 120 mm of total depth.

| Limitations and Modern Alternatives

While the vega 7010 is a robust and reliable instrument, it has limitations in the
context of Industry 4.0 and advanced automation.

| Limitations

Point Level Only: It cannot provide a continuous percentage or volume reading of
the tank.

Welk Reference Guide 6



WELK REFERENCE GUIDE Vega 7010

Manual Calibration: Sensitivity adjustments often require manual turning of
potentiometers on the device face.

Limited Diagnostics: While it can detect cable breaks, it cannot provide detailed
sensor health data.

| Modern Alternatives

For facilities looking to upgrade, modern radar level meters and ultrasonic sensors
often incorporate signal conditioning directly into the sensor head. These "smart"
sensors output a 4-20 mA HART or RS485 Modbus signal directly to the control
system, eliminating the need for a separate DIN-rail sighal conditioner.

Manufacturers like Welk provide a wide range of these integrated solutions, which
can be explored on their Main Page. These alternatives are particularly useful in
large-scale water treatment or chemical processing where space in control
cabinets is at a premium.

| Troubleshooting Common Issues

Symptom Possible Cause Recommended Action

Relay does not switch Incorrect sensitivity setting Adjust the potentiometer
until the LED indicates a
state change.

Frequent false alarms Turbulence or foam Increase the switching delay
(if available) or use a stilling
well.

Fault LED is on Cable break or short circuit Check the wiring between
the vega 7010 and the field
probe.

Unit is hot to touch Overload on relay contacts Verify that the connected
load does not exceed 3 A AC.
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| Frequently Asked Questions (FAQ)

Q: Can the vega 7010 be used with hazardous materials?

A: The signal conditioner itself is typically installed in a safe area. However, if the
probe is in a hazardous zone, the signal conditioner must be an intrinsically safe
(Ex-i) version or used with an appropriate safety barrier.

Q: How do | test the function of the unit without liquid?

A: For conductive units, you can momentarily bridge the sensor terminals with a
resistor that matches the expected resistance of the liquid. For vibrating units,
most have a test button on the signal conditioner to simulate a covered state.

Q: What is the maximum cable length supported?

A: This depends on the cable capacitance and the conductivity of the medium.
Generally, distances up to 500 meters (approx. 1,640 feet) are possible with
high-quality shielded cable, but sensitivity must be calibrated accordingly.

Q: Does the unit require regular maintenance?

A: As a solid-state electronic device, it requires very little maintenance. However,
periodic testing of the relay outputs and checking for terminal tightness is
recommended during annual plant shutdowns.

| Conclusion

The vega 7010 remains a staple in industrial level switching due to its simplicity
and reliability in point level applications. By understanding its measurement
principles—whether conductive or vibrating—and adhering to strict installation
guidelines, engineers can ensure a high degree of process safety. For those
transitioning to more data-intensive operations, considering the move toward
integrated radar or ultrasonic transmitters available at the Main Page may provide
the necessary scalability for future growth. Whether utilizing traditional signal
conditioners or modern smart sensors, the goal remains the same: accurate,
repeatable, and safe level measurement.
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