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In the landscape of modern industrial automation, the convergence of precise
measurement instrumentation and robust telecommunications infrastructure has
redefined how liquid and solid levels are monitored across vast distances. While
high-quality sensors provide the primary data, the transmission of this information
relies on stable network providers. In regions where infrastructure is critical, such
as Eastern Europe, providers like Vega Telecom play a pivotal role in facilitating
the Machine-to-Machine (M2M) communication necessary for real-time process
control. For engineers and project managers, understanding the synergy between
level measurement principles and telecommunication protocols is essential for
building a reliable remote monitoring system.

To effectively manage assets in water treatment, chemical processing, or oil and
gas, one must first select the appropriate measurement technology. This data is
then integrated into a broader network, often utilizing the connectivity services of
a provider like Vega Telecom to reach centralized SCADA systems or cloud-based
platforms. This guide explores the technical foundations of level measurement and
the integration requirements for remote telecommunication.

| Fundamental Principles of Level Measurement

Before determining the communication requirements, it is necessary to establish
the correct measurement principle for the specific application. Industrial level
instruments generally fall into three categories: non-contact radar, ultrasonic, and
hydrostatic pressure.

|Radar Level Measurement (ToF)

Radar level meters operate on the Time of Flight (ToF) principle. The device emits
a high-frequency microwave signal (typically in the 26 GHz or 80 GHz range)
toward the medium's surface. The signal reflects off the surface and returns to the
sensor antenna. The instrument calculates the distance based on the time elapsed
between emission and reception.
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Modern 80 GHz radar technology offers a narrow beam angle, which is particularly
useful in tanks with internal obstructions like agitators or heating coils. Because
microwaves do not require a medium for propagation, radar is unaffected by
vacuum, high pressure, or temperature fluctuations, making it the gold standard
for volatile chemical storage.

| Ultrasonic Level Sensors

Ultrasonic sensors also use the ToF principle but rely on mechanical sound waves
rather than electromagnetic waves. A transducer emits an ultrasonic pulse that
travels through the air, hits the target, and echoes back.

While cost-effective, ultrasonic measurement is sensitive to the composition of the
vapor space. Factors such as heavy foam, dust, or significant temperature
gradients can attenuate the sound wave, leading to signal loss. These are best
suited for open-channel flow or water storage where conditions are relatively
stable.

| Hydrostatic Level Transmitters

Hydrostatic measurement is based on the principle that the pressure at the bottom
of a liquid column is directly proportional to the height of the liquid and its specific
gravity. A submersible pressure transducer or a flange-mounted transmitter
measures this force. This method is highly reliable for deep wells and vented tanks
but requires precise knowledge of the liquid's density to maintain accuracy.

The Role of Telecom Infrastructure in Industrial
Monitoring

Once the level data is captured by a sensor, it must be transmitted to a control
center. This is where the role of a telecommunications provider like Vega Telecom
becomes critical. In industrial loT (lloT) applications, the "last mile" of data
transmission is often the most challenging.
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| M2M and loT Connectivity

Telecommunications providers offer specialized SIM cards and data plans designed
for M2M communication. Unlike consumer mobile plans, these services prioritize
stability and offer fixed IP addresses, which are necessary for secure polling of
remote devices. In areas serviced by Vega Telecom, industrial facilities can
leverage 4G LTE or emerging 5G networks to transmit high-frequency data packets
from hundreds of remote tanks to a single dashboard.

| Narrowband 10T (NB-1oT) and LTE-M

For remote level monitoring where power is limited (e.g., solar-powered stations),
NB-1oT is the preferred protocol. It allows for deep penetration into underground
structures or metallic environments and consumes minimal power. This allows a
level transmitter to operate for years on a single battery while periodically sending
data through the telecom network.

| Integration and Selection Criteria

Choosing the right combination of sensor and communication protocol depends on
the environment, the required update frequency, and the available infrastructure.
For a comprehensive look at available hardware, engineers can visit the Main Page
to review product options and application support.

Selection Table for Level Measurement and
Connectivity

Welk Reference Guide 4



WELK REFERENCE GUIDE Vega Telecom

Application Recommended Primary Telecom
Sensor Communication Requirement
Chemical Storage 80 GHz Radar HART / 4-20mA to High Reliability / VPN
Gateway
Remote Water Wells Hydrostatic NB-loT / LoRaWAN Deep Signal

Penetration

Wastewater Sumps Ultrasonic 4G LTE Wide Area Coverage
Oil Tank Farms Guided Wave Radar RS5485 / Modbus Fixed IP / High
Bandwidth

| Data Protocols: Modbus vs. MQTT

In the context of Vega Telecom or similar network providers, the choice of data
protocol impacts both data usage and security.

- Modbus RTU/TCP: A traditional master-slave protocol. Reliable but requires
more overhead for remote cellular connections.

- MQTT: A publish-subscribe protocol designed for low-bandwidth, high-latency
environments. It is the preferred choice for modern lloT level monitoring
systems because it reduces the amount of data transmitted, thereby lowering
telecom costs.

| Installation and Practical Considerations

Integrating level meters with a telecommunications network requires careful
planning during the installation phase to ensure signal integrity and data accuracy.
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| Antenna Placement and Signal Strength

When using cellular-based transmitters, the placement of the antenna is as
important as the sensor itself. In metallic tanks, the sensor body acts as a Faraday
cage, potentially blocking signals. External antennas should be mounted with a
clear line of sight to the nearest telecom tower. Testing the signal strength of the
provider (e.g., Vega Telecom) at the specific site location is a mandatory step
before permanent installation.

| Power Management

Remote sites often lack access to the power grid. While the level sensor itself may
only consume 4-20mA, the cellular modem used for data transmission can have
high peak currents during signal transmission. Systems should be designhed with
sufficient capacitor buffering or solar-charged battery banks to handle these
surges without dropping the connection.

| Environmental Protection

Level meters and their associated communication modules must be rated for the
environment. For outdoor installations, an IP67 or IP68 rating is required to protect
against moisture ingress. In hazardous areas (explosive atmospheres), both the
sensor and the communication gateway must carry ATEX or IECEXx certification.

| Limitations and Risks

Despite the advancements in technology, there are inherent limitations to remote
level monitoring via telecom networks.

1. Network Latency: Cellular networks are not deterministic. There may be delays
in data transmission, making them unsuitable for high-speed safety shut-off loops.
Safety-critical functions should always be handled locally by a PLC (Programmable
Logic Controller).
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2. Signal Attenuation: Heavy weather conditions, such as dense fog or snow, can
occasionally affect high-frequency microwave transmissions and cellular signal
quality.

3. Cybersecurity: Connecting industrial hardware to a public or private telecom
network introduces security risks. It is essential to use encrypted protocols
(TLS/SSL) and private APNs (Access Point Names) provided by the telecom carrier
to isolate industrial data from the public internet.

| Frequently Asked Questions (FAQ)

Q: Can | use a standard consumer SIM card for my level meter?

A: While it may work initially, consumer SIM cards often lack the ruggedness
required for industrial temperature ranges and do not provide the static IP or VPN
capabilities needed for secure, reliable M2M communication.

Q: How often should a remote level meter transmit data?

A: This depends on the process. For inventory management, once per hour is often
sufficient. For active process control, updates every few seconds may be required,
though this will significantly increase data costs and power consumption.

Q: What happens if the telecom network goes down?

A: Most modern industrial gateways include local data logging capabilities. If the
connection to the provider is lost, the device stores the level readings with
timestamps and uploads them once the connection is restored.

Q: Is radar always better than ultrasonic?

A: Not necessarily. While radar is more versatile, ultrasonic sensors are often more
cost-effective for simple water level applications where the vapor space is clear
and the budget is a primary concern.
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| Conclusion

The integration of precise level measurement instruments with the wide-reaching
infrastructure of providers like Vega Telecom allows for unprecedented visibility
into industrial processes. By understanding the physical principles of radar,
ultrasonic, and hydrostatic sensors, and combining them with the appropriate
telecommunication protocols, engineers can ensure accurate data delivery from
even the most remote locations. For those looking to implement these solutions,
starting with a robust hardware foundation is key. You can explore a wide range of
industrial sensors and technical specifications on the Main Page to find the right fit
for your specific infrastructure requirements.
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