What Is Terminal Automation
System

A practical guide to what is terminal automation system, covering the reader
intent, the relationship to what is terminal automation system, 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 landscape of industrial logistics and bulk liquid management, efficiency and
safety are paramount. A Terminal Automation System (TAS) serves as the
centralized intelligence and control framework for facilities that store, blend, and
distribute bulk liquids such as oil, gas, chemicals, and water. By integrating
hardware and software, a TAS monitors and manages the entire lifecycle of
product movement within a terminal—from receipt and storage to loading and
dispatch.

For engineers and facility managers, understanding what is terminal automation
system involves looking beyond simple software. It is a comprehensive ecosystem
where high-precision field instruments, such as those manufactured by Welk,
provide the critical data required for inventory control, custody transfer, and
overfill prevention. This guide explores the principles, components, and selection
criteria for implementing a robust TAS.

The Fundamental Role of a Terminal Automation
System

A terminal automation system is designed to streamline operations, reduce human
error, and ensure regulatory compliance. At its core, the system performs several
key functions:

1. Inventory Management: Real-time monitoring of tank levels, volumes, and
temperatures.

2. Custody Transfer: Accurate measurement of product during loading and
unloading for billing and taxation purposes.

3. Safety and Interlocking: Automating emergency shutdown procedures and
preventing tank overfills.

4. Access Control: Managing the movement of trucks, railcars, or vessels within the
facility.

5. Data Integration: Consolidating field data into Enterprise Resource Planning
(ERP) systems for business analysis.



What Is Terminal Automation System

Without a TAS, terminals rely on manual gauging and paper-based records, which
are prone to inaccuracies and safety risks. Modern automation relies on a
hierarchy of technology, starting with precise field instrumentation at the tank
level.

| Measurement Principles in Terminal Automation

The accuracy of a terminal automation system is only as reliable as the field
instruments providing the raw data. In liquid storage applications, several
measurement principles are employed, each with specific advantages depending
on the media and environment.

|Radar Level Measurement (Time-of-Flight)

Radar level meters are the gold standard for terminal storage tanks. They operate
on the Time-of-Flight (ToF) principle, where the device emits high-frequency
microwave pulses. These pulses reflect off the liquid surface and return to the
sensor. The distance is calculated based on the time interval between emission
and reception.

Non-Contact Radar: Ideal for corrosive or volatile liquids, as the sensor does not
touch the media. It is unaffected by changes in density or pressure.

Guided Wave Radar (GWR): Uses a probe to guide the signal. This is highly
effective in low-dielectric liquids or applications with heavy foam and turbulence.

| Ultrasonic Level Measurement

Ultrasonic sensors emit sound waves that bounce off the liquid surface. While
cost-effective and reliable for water treatment and atmospheric storage, they are
sensitive to air temperature fluctuations and vacuum conditions, making them less
suitable for high-pressure hydrocarbon storage than radar.
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| Hydrostatic Level Measurement

This principle measures the pressure exerted by a liquid column. By knowing the
density of the liquid, the system calculates the height. While simple to install,
changes in liquid density due to temperature shifts can affect accuracy unless
compensated by the TAS software.

| Magnetic Level Gauges

Used primarily for local visual indication and redundant measurement, magnetic
gauges use a float equipped with a magnet. As the float moves with the liquid
level, it flips magnetic flags and can be equipped with a transmitter to send a
4-20mA or HART signal back to the terminal automation system.

| System Architecture: From Field to Office

To understand what is terminal automation system in practice, one must view it as
a three-tier architecture:

| 1. The Field Layer (Data Acquisition)

This layer consists of the physical hardware installed on tanks and loading racks.
This includes Welk’s radar level meters, ultrasonic sensors, flow meters,
temperature probes, and motorized valves. These devices collect the primary
physical data.

| 2. The Control Layer (PLC/DCS)

Programmable Logic Controllers (PLCs) or Distributed Control Systems (DCS)
receive signals from the field layer. They execute logic, such as closing a valve
when a high-level switch is triggered or modulating flow rates during truck loading.
This layer ensures real-time operational stability.
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|3. The Management Layer (TAS Software)

This is the high-level software interface where operators monitor the entire facility.
It handles scheduling, generates Bill of Lading (BOL) documents, manages driver
identification, and provides a direct link to the corporate Main Page for inventory
oversight and supply chain planning.

| Selection Criteria for Level Instruments in TAS

Choosing the correct instrumentation is vital for the longevity and accuracy of the
automation system. The following table provides a comparison of common
technologies used in terminal environments:

80GHz Radar =1 mm High-precision High initial cost
custody transfer,
volatile chemicals

Guided Wave Radar +2 mm Small tanks, liquids Contact with media
with foam, low required
dielectric

Ultrasonic +0.25% of range Water treatment, Sensitive to
open sumps, vapor/foam

non-volatile liquids

Hydrostatic +0.1% to 0.5% Constant density Density changes
liguids, deep wells affect readings
Magnetic Gauge =5 mm High-pressure Mechanical parts can
boilers, visual wear
redundancy

| Key Considerations for Engineers:

Media Characteristics: Is the liquid corrosive, viscous, or prone to foaming? For
example, non-contact radar is preferred for acids to avoid sensor degradation.
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Tank Geometry: Internal obstructions like heating coils or agitators can interfere
with signals. 80GHz radar, with its narrow beam angle, is often the solution for
cluttered tanks.

Regulatory Compliance: Does the instrument meet SIL (Safety Integrity Level)
requirements for overfill prevention? Many TAS installations require SIL 2 or SIL 3
certification for safety-critical loops.

| Installation and Engineering Best Practices

Proper installation is as important as device selection. Even the most advanced
radar level meter will fail to provide accurate data if installed incorrectly.

1. Nozzle Positioning: Level sensors should be installed away from the tank wall to
avoid false reflections and away from the inlet pipe to prevent turbulence
interference. Generally, the sensor should be placed at 1/6th to 1/4th of the tank
diameter from the wall.

2. Stilling Wells: In tanks with heavy turbulence or low-dielectric liquids (like LPG),
installing the radar sensor inside a stilling well (a perforated pipe) can stabilize the
liquid surface and concentrate the signal.

3. Grounding and Shielding: Industrial terminals are often high-EMI
(Electromagnetic Interference) environments. Using shielded cables and ensuring
proper grounding of the instrument housing is essential to prevent signal noise in
the TAS communication loops.

4, Environmental Protection: Field instruments must be rated for the local
environment. In many terminals, this means IP67/IP68 ingress protection and
explosion-proof (Ex d) or intrinsically safe (Ex i) certifications for hazardous zones.

| Limitations and Operational Challenges

While a terminal automation system significantly enhances operations, engineers
must account for certain physical and technical limitations:



What Is Terminal Automation System

Vapor Space Interference: In high-pressure storage, the density of the vapor space
can change, slowing down the speed of radar or ultrasonic waves. Advanced TAS
software includes compensation algorithms for these effects.

Build-up and Coating: In heavy oil or bitumen applications, product can build up on
the sensor face. Selecting sensors with PTFE-coated antennas or using air purging
systems can mitigate this.

Data Latency: In large terminals with hundreds of instruments, the communication
protocol (Modbus, Foundation Fieldbus, etc.) must be robust enough to handle data
updates without significant lag, ensuring that the "real-time" view in the control
room is accurate.

| Frequently Asked Questions (FAQ)

| What is the difference between TAS and SCADA?

While SCADA (Supervisory Control and Data Acquisition) is a general tool for
monitoring and controlling industrial processes, a TAS is a specialized application
of SCADA tailored specifically for terminal business logic, such as loading
seguences, inventory accounting, and custody transfer documentation.

| Can a TAS prevent tank overfills?

Yes. A modern TAS integrates high-level and high-high-level alarms from
independent sensors. If the primary level meter fails or the level exceeds a safety
threshold, the TAS automatically triggers an Emergency Shutdown (ESD) valve to
stop the flow.
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Is radar better than ultrasonic for chemical
terminals?

Generally, yes. Radar is not affected by the chemical vapors, temperature
gradients, or pressure changes common in chemical storage, whereas ultrasonic
waves are heavily influenced by the medium through which they travel (the air/gas
in the tank).

| How does a TAS improve ROI?

ROl is achieved through reduced product loss (shrinkage), faster loading times for
trucks and vessels, lower labor costs due to automation, and the elimination of
fines associated with environmental or safety incidents.

| Conclusion

Understanding what is terminal automation system is the first step toward
modernizing bulk liquid operations. By integrating high-performance level
measurement solutions—such as radar, ultrasonic, and hydrostatic
transmitters—into a centralized control framework, facilities can achieve
unprecedented levels of precision and safety. As a professional manufacturer,
Welk provides the foundational sensing technology that enables these systems to
operate reliably in the most demanding industrial environments. For those
designing or upgrading a facility, focusing on the synergy between field
instrumentation and automation software is the key to long-term operational
excellence.



