Tank Telemetry

A practical guide to tank telemetry, covering the reader intent, the relationship to
tank telemetry, 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 modern industrial landscape, the ability to monitor inventory levels from
remote locations is no longer a luxury but a fundamental requirement for
operational efficiency. Tank telemetry refers to the automated system of collecting
data from storage tanks—such as level, temperature, and pressure—and
transmitting that information to a central monitoring station or cloud-based
platform. This technology allows for real-time visibility into distributed assets,
enabling optimized logistics, improved safety, and data-driven decision-making.

For industries ranging from water treatment and chemical processing to oil and
gas, implementing a robust tank telemetry system requires a deep understanding
of both the sensing technology and the communication infrastructure. This guide
explores the technical foundations of level measurement and the various
telemetry architectures used to bridge the gap between field assets and the
enterprise.

| Fundamentals of Tank Level Measurement

Before data can be transmitted via telemetry, it must be accurately captured at
the source. The reliability of a tank telemetry system is entirely dependent on the
performance of the level sensor installed on the tank. As a professional
manufacturer, Welk provides several core technologies, each operating on distinct
physical principles.

| Radar Level Measurement

Radar level meters utilize electromagnetic waves to determine the distance to the
liguid surface. High-frequency signals (typically 26 GHz or 80 GHz) are emitted
from the antenna, reflect off the medium, and return to the sensor. The
time-of-flight or frequency shift is measured to calculate the level.

80 GHz Radar: Offers a narrow beam angle, making it ideal for tanks with internal
obstructions or narrow nozzles. It provides high precision (up to =1 mm) and is
unaffected by vapor, dust, or temperature fluctuations.



Tank Telemetry

Guided Wave Radar (GWR): Uses a probe to guide the signal. It is particularly
effective for low-dielectric liquids or applications involving heavy foam and
turbulence.

| Ultrasonic Level Sensors

Ultrasonic sensors emit high-frequency sound pulses. The sensor measures the
time taken for the echo to return after hitting the liquid surface. Since the speed of
sound is influenced by air temperature, these sensors include integrated
temperature compensation. They are cost-effective and suitable for atmospheric
tanks, particularly in water and wastewater applications. However, they are limited
by vacuum conditions, high pressure, or heavy vapor, which can attenuate the
sound signal.

| Hydrostatic Pressure Transmitters

This principle relies on the relationship between the height of a liquid column and
the pressure it exerts at the base of the tank. The formula $P = \rho gh$ (where
$P$ is pressure, $\rho$ is density, $9% is gravity, and $h$ is height) is used. These
sensors are highly reliable for vented tanks but require the liquid density to remain
relatively constant for accurate level calculation.

| Magnetic Level Gauges

Used primarily for high-pressure and high-temperature applications, magnetic level
gauges use a float containing a magnet that moves with the liquid level. While
providing a local visual indication, they are often equipped with reed switches or
magnetostrictive transmitters to provide a 4-20mA signal for the telemetry system.

| How Tank Telemetry Systems Work

A complete tank telemetry architecture consists of three primary layers: the
sensing layer, the transmission layer, and the application layer.
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1. The Sensing Layer: This involves the physical level meter (Radar, Ultrasonic,
etc.) installed on the tank. The sensor outputs a signal, usually an analog 4-20mA
loop, a digital RS485 (Modbus RTU), or a direct wireless signal.

2. The Transmission Layer: A telemetry gateway or a wireless-enabled sensor
transmits the data. In remote areas, this often involves Low Power Wide Area

Network (LPWAN) technologies or cellular networks. The gateway digitizes the
sensor input, encrypts it, and sends it to a server.

3. The Application Layer: The data is received by a cloud platform or a local SCADA
system. Users can access this data via web dashboards, mobile apps, or integrated
ERP systems to monitor trends, set alarms, and generate reports.

| Communication Protocols for Remote Monitoring

Choosing the right communication protocol is critical for the longevity and
reliability of a tank telemetry project. The selection depends on the availability of
local infrastructure, the required frequency of updates, and power constraints.
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Technology Range Power Typical Use Case

Consumption

NB-loT 10-15 km Very Low Underground tanks,
urban infrastructure
with deep
penetration needs.

LoRaWAN 5-15 km Very Low Private industrial
sites or large
agricultural areas
without cellular

coverage.
4G/5G (LTE-M) Global Cellular Medium High-frequency data
logging and mobile
assets.
Satellite Global High Extremely remote oil

and gas fields or
offshore platforms.

RS485/Modbus 1.2 km (wired) Low Local integration into
a factory-floor PLC or
SCADA.

For many industrial users, the transition from traditional wired systems to wireless
telemetry reduces installation costs by up to 60%, as it eliminates the need for
extensive cabling and trenching. For more information on integrating these
sensors into your specific environment, you can visit the Main Page to review
product options and application support.

| Technical Selection Criteria for Telemetry Solutions

When evaluating a tank telemetry system, engineers must look beyond the sensor
accuracy and consider the total system performance. Key criteria include:

Update Interval vs. Battery Life: Most telemetry units are battery-powered. A
system reporting every 15 minutes will deplete its battery significantly faster than
one reporting once a day. Look for units that offer "sleep modes" and configurable
reporting intervals.
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Environmental Durability: Sensors and telemetry gateways must be rated for the
environment. In chemical or oil industries, IP67 or IP68 ratings are standard, and
ATEX/IECEX certifications are mandatory for hazardous zones.

Data Security: Ensure the system uses end-to-end encryption (such as AES-128).
Data integrity is paramount when telemetry is used for billing or safety-critical
inventory management.

Scalability: The platform should be able to handle a single tank or a fleet of
thousands across different geographical regions without a loss in performance.

| Installation Best Practices and Field Considerations

Successful deployment of tank telemetry requires careful field planning. Even the
most advanced radar level meter can fail if the installation environment is not
properly prepared.

| Antenna Placement

For wireless telemetry, the position of the antenna is the most common point of
failure. Antennas should be mounted as high as possible and away from large
metal structures that could cause signal reflections or shielding. In cases where
the sensor is inside a metal enclosure or underground, an external high-gain
antenna connected via a coaxial cable is often necessary.

| Sensor Calibration and Dead Zones

Every level sensor has a "dead zone" or "blocking distance" near the sensor face
where measurement is impossible. For ultrasonic sensors, this might be 20 cm to
50 cm; for 80 GHz radar, it can be as low as 5 cm. Ensure the tank nozzle height
accounts for this dead zone to prevent false high-level readings when the tank is
full.
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| Power Supply Management

In remote locations where mains power is unavailable, solar panels or
high-capacity lithium-thionyl chloride (Li-SOCI2) batteries are used. It is vital to
calculate the power budget based on the sensor's warm-up time and the duration
of the wireless transmission phase.

| Limitations and Risk Management

While tank telemetry offers significant advantages, it is not without limitations.
Engineers should be aware of the following risks:

Signal Latency and Outages: Wireless networks are subject to interference and
provider outages. Telemetry should not be used as the primary safety shut-off
mechanism. Local high-level switches should always be used for overfill protection.

Media Compatibility: The sensor materials (316L stainless steel, PTFE, PP) must be
compatible with the stored liquid. Corrosive chemicals can degrade sensors over
time, leading to drift or total failure.

Data Overload: Continuous monitoring can generate vast amounts of data. Without
proper filtering and alarm thresholds, critical information can be lost in the noise. It
is recommended to use "exception-based reporting," where the device only sends
an alert if the level changes beyond a predefined threshold.

|Frequent|y Asked Questions (FAQs)

Q: Can | use telemetry for tanks containing flammable liquids?

A: Yes, but the equipment must be intrinsically safe and carry the appropriate
hazardous area certifications (e.g., ATEX Zone 0 or Zone 1). The telemetry
gateway itself may need to be mounted in a safe area with an explosion-proof
barrier.

Q: How accurate is tank telemetry compared to manual dipping?
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A: Modern radar sensors are often more accurate than manual dipping, as they
eliminate human error and the risks associated with opening tank hatches. Radar
can achieve accuracies of 1 mm to £3 mm.

Q: What happens if the cellular network goes down?

A: Most industrial telemetry gateways include internal data logging. They will store
the time-stamped level readings locally and upload them once the connection is
restored, ensuring no data loss for historical trending.

Q: Is it possible to monitor multiple tanks with a single gateway?

A: Yes. Many gateways support multiple inputs (e.g., 4 x 4-20mA or a Modbus
RS485 string) allowing a single transmission unit to monitor an entire tank farm,
significantly reducing the cost per point.

By carefully selecting the appropriate level measurement principle and matching it
with a reliable communication protocol, organizations can transform their bulk
storage management from a reactive process into a proactive, optimized
operation. For further technical specifications and to explore the full range of
industrial level instruments, visit the Main Page.



