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In the modern industrial landscape, the transition from local monitoring to
centralized, data-driven management has become a necessity for operational
efficiency. Cloud-based inventory and level management systems, such as Vega
Cloud, represent a significant shift in how process industries handle bulk solids and
liquids. By integrating field instrumentation with web-based platforms,
organizations can move beyond simple level measurement to comprehensive
supply chain optimization. This guide explores the technical foundations, selection
criteria, and practical implementation of cloud-integrated level measurement
systems.

| Measurement Principles in Cloud-Integrated Systems

Before data can reach a platform like Vega Cloud, it must be accurately captured
by field instruments. The reliability of cloud analytics is entirely dependent on the
guality of the raw data generated at the sensor level. In industrial automation,
several core principles are utilized to measure the level of media in tanks, silos,
and open channels.

|Radar Level Measurement (ToF)

Radar level meters utilize the Time-of-Flight (ToF) principle. The sensor emits
high-frequency microwave pulses (typically in the 26 GHz or 80 GHz range). These
pulses travel at the speed of light, reflect off the surface of the medium, and return
to the sensor. The distance is calculated based on the time interval between
emission and reception.

High-frequency 80 GHz radar is particularly effective for cloud-based monitoring
because its narrow beam angle (often as low as 3°) allows for precise
measurement even in tall, narrow silos or tanks with internal obstructions like
agitators. This precision reduces the "noise" in the data sent to the cloud, ensuring
that the inventory levels displayed on the dashboard are accurate within
millimeters.
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| Ultrasonic Level Measurement

Ultrasonic sensors function similarly to radar but use sound waves instead of
electromagnetic pulses. A transducer emits an ultrasonic pulse that reflects off the
product surface. The duration of the sound's travel is used to determine the
distance.

While cost-effective, ultrasonic measurement is sensitive to environmental factors
such as temperature fluctuations, heavy foam, or vacuum conditions. For
cloud-integrated applications, temperature compensation is critical, as the speed
of sound varies with air temperature. Most modern ultrasonic sensors include an
integrated temperature probe to normalize data before it is transmitted to the
gateway.

| Hydrostatic Pressure Measurement

Hydrostatic level transmitters measure the pressure exerted by a liquid column at
the bottom of a vessel. Based on the formula $P = \rho gh$ (where P is pressure,
$\rho$ is density, g is gravity, and h is height), the level can be derived if the
density of the liquid is known and constant. This method is highly reliable for water
treatment and chemical storage where the liquid surface may be turbulent, making
non-contact methods difficult.

| The Architecture of Cloud-Based Level Monitoring

Vega Cloud and similar industrial 10T (lloT) platforms function as the upper layer of
a multi-tier architecture. Understanding this hierarchy is essential for engineers
designing a remote monitoring system.

1. Sensor Layer: This consists of the physical level meters (Radar, Ultrasonic, or
Hydrostatic) installed on the vessels. These devices must be equipped with digital
outputs (HART, Modbus, or Profibus) or 4-20mA analog signals.
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2. Gateway/Communication Layer: This is the bridge between the field and the
cloud. A gateway device collects data from one or multiple sensors and transmits it
via cellular networks (NB-lIoT, LTE-M, or 4G), LoRaWAN, or Ethernet. In many
modern setups, the sensor itself may have integrated wireless capabilities.

3. Cloud Layer (SaaS): The data is stored on secure servers. Platforms like Vega
Cloud provide the visualization tools, historical logging, and alert management.
Users access this data via a web browser or mobile application.

For those seeking to understand the full range of hardware that supports these
architectures, reviewing the Main Page of a specialized manufacturer provides
insight into how different sensors interface with digital gateways.

| Key Evaluation Criteria for Cloud Platforms

When evaluating a cloud-based level monitoring solution, engineers must look
beyond the user interface. The following criteria are critical for long-term industrial
reliability:

| Data Security and Privacy

Industrial data is sensitive. The platform should utilize end-to-end encryption
(TLS/SSL) for data in transit and AES-256 encryption for data at rest. Furthermore,
user access control (Role-Based Access Control) is necessary to ensure that only
authorized personnel can modify alarm setpoints or view inventory levels.

| Connectivity and Latency

In inventory management, real-time data is rarely required; updates every 15
minutes to once an hour are usually sufficient. However, the system must be
capable of "exception reporting." If a level drops rapidly (indicating a leak or high
consumption), the system should bypass the scheduled transmission and send an
immediate alert.

Welk Reference Guide 4



WELK REFERENCE GUIDE Vega Cloud

| Integration Capabilities

A siloed cloud platform has limited value. The ability to export data via API
(Application Programming Interface) to ERP systems like SAP or Oracle is essential
for automating the procurement process. This allows the system to generate a
purchase order automatically when the level in a chemical tank hits a predefined
reorder point.

| Practical Selection Table

The following table assists in selecting the appropriate measurement and cloud
integration strategy based on common industrial scenarios.

Application Type Recommended Communication Cloud Benefit
Sensor Protocol

Bulk Solids (Cement, 80 GHz Radar NB-loT / Cellular Prevents silo overfills

Grain) and optimizes truck
routing.

Chemical Storage PVDF-coated Radar LoRaWAN / Gateway Remote monitoring

(Corrosives) of hazardous areas
without manual
inspection.

Water/Wastewater Ultrasonic 4G / Ethernet Monitoring of remote

(Open Channel) lift stations and flood
prevention.

Fuel/Oil Tanks Hydrostatic Battery-powered Accurate volume

Cellular calculation in

pressurized or
vented tanks.

Small Mobile Compact Radar Battery-powered Tracking of assets
Containers (IBCs) NB-loT across multiple
customer sites.
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| Installation and Engineering Considerations

Successful implementation of a cloud-linked system requires attention to physical
installation details that are often overlooked in traditional local-display setups.

| Signal Strength and Antenna Placement

Since cloud systems rely on wireless transmission, the gateway or integrated
sensor must have a clear path to the cellular tower or LoRa base station. In dense
industrial environments with heavy steel structures, remote antennas may be
required. Engineers should perform a site survey to measure the Signal-to-Noise
Ratio (SNR) before permanent installation.

| Power Management

Many remote monitoring points lack wired power. In these cases, battery-powered
or solar-powered sensors are used. To maximize battery life (which can extend to
5-10 years), the measurement frequency and transmission frequency must be
balanced. For example, measuring every 30 minutes but only transmitting data
once every 24 hours (unless an alarm is triggered) significantly preserves battery
capacity.

| Mounting and Nozzle Geometry

For radar and ultrasonic sensors, the mounting position is critical. The sensor
should be placed at least 200 mm (approx. 8 inches) away from the tank wall to
avoid interference from side-wall reflections. If mounting on a nozzle, the nozzle's

height and diameter must be checked against the sensor's "dead zone" or blocking
distance to ensure accurate measurement when the tank is full.

| Limitations and Risks

While Vega Cloud and similar platforms offer immense benefits, engineers must be
aware of certain limitations:
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Network Dependency: If the cellular or internet service provider experiences an
outage, remote visibility is lost. Critical safety shutdowns should never rely solely
on a cloud-based signal; local hardware interlocks (such as high-level switches) are
mandatory.

Subscription Costs: Unlike a one-time hardware purchase, cloud platforms typically
involve recurring SaaS fees. These costs must be factored into the Total Cost of
Ownership (TCO).

Data Granularity: Cloud systems often aggregate data to save bandwidth. If
high-resolution analysis of rapid process fluctuations is required, a local PLC-based
system with a high sampling rate is more appropriate.

| Frequently Asked Questions (FAQ)

Q1l: Can | use my existing 4-20mA sensors with a cloud platform?

Yes, by using an lloT gateway. The gateway accepts the analog signal, digitizes it,
and transmits it to the cloud platform via cellular or Wi-Fi connectivity.

Q2: How does Vega Cloud handle different tank shapes?

Most industrial cloud platforms include a "strapping table" or linearization function.
You input the tank dimensions (cylindrical, horizontal, spherical, etc.), and the
software converts the measured distance into volume (liters, cubic meters, or
gallons).

Q3: What happens if the sensor loses power?

The cloud platform will typically trigger a "Device Offline" or "Communication
Error" alert after a missed scheduled transmission, notifying maintenance
personnel of the failure.

Q4: Is the data updated in real-time?

Typically, no. To conserve energy and bandwidth, data is sent at intervals.
However, most systems can be configured for faster updates or immediate alerts if
specific thresholds are crossed.
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| Conclusion

Implementing a cloud-based monitoring strategy using tools like Vega Cloud allows
for a transition from reactive to proactive inventory management. By
understanding the underlying measurement principles—whether radar, ultrasonic,
or hydrostatic—and carefully selecting the communication infrastructure, process
engineers can ensure high data integrity and operational reliability. For those in
the planning stages of a level measurement project, consulting the Main Page for
technical specifications on compatible instrumentation is a recommended next
step to ensure hardware and software synergy.
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