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In the context of industrial storage and logistics, tank farming refers to the
operation of large-scale facilities designed for the containment and management
of liquid or gaseous products. These facilities, often called tank farms or oil
terminals, serve as critical hubs in the supply chain for the oil and gas, chemical
processing, and water treatment industries. Effective management of a tank farm
relies heavily on precision instrumentation to ensure safety, environmental
compliance, and inventory accuracy.

For engineers and facility managers, selecting the right level measurement
technology is the cornerstone of efficient tank farming. This guide examines the
technical principles, selection criteria, and installation requirements for the
instrumentation that powers modern storage facilities. To explore specific
hardware solutions for these applications, professionals can visit the Main Page of
the manufacturer’s catalog to review product options and application support.

| Core Measurement Principles in Tank Farming

Before selecting a specific sensor, it is essential to understand the physical
principles that govern level measurement in large storage vessels. Different media
and tank geometries require distinct technological approaches.

|Radar Level Measurement (ToF)

Radar level meters operate on the Time of Flight (ToF) principle. The sensor emits
a high-frequency microwave signal (typically in the 26GHz or 80GHz range) that
travels to the surface of the medium, reflects, and returns to the receiver. The
distance is calculated based on the time interval and the speed of light.

In tank farming, non-contact radar is preferred for volatile or corrosive liquids
because the sensor does not touch the media. Guided wave radar (GWR) is an
alternative where a probe guides the signal, making it ideal for low-dielectric
liquids or applications with heavy foam.
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| Ultrasonic Level Sensing

Ultrasonic sensors emit high-frequency sound pulses. Like radar, they measure the
time it takes for the echo to return from the liquid surface. However, because
sound speed is affected by air temperature and vapor density, these sensors are
best suited for stable environments, such as atmospheric water storage tanks.
They are generally more cost-effective than radar but have limitations in
high-pressure or vacuum conditions.

| Hydrostatic Pressure Measurement

Hydrostatic transmitters measure the pressure exerted by the liquid column at the
bottom of the tank. 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 determined if
the density of the liquid is known and constant. This method is highly reliable for
deep tanks and is often used in water treatment and fuel storage where the liquid
density is well-defined.

| Magnetic Level Gauges

Magnetic gauges utilize a float containing a permanent magnet that moves with
the liquid level inside a bypass chamber. Outside the chamber, a series of
magnetic flags or a transmitter responds to the float’s position. This provides both
a local visual indication and a remote electronic signal, making it a robust choice
for high-pressure boilers or chemical tanks where visual confirmation is required
for safety.

| Technology Selection for Industrial Tank Farms

Choosing the appropriate instrument for tank farming requires an evaluation of the
stored media, the tank's physical characteristics, and the required precision.
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| Accuracy and Custody Transfer

In applications involving the sale or transfer of high-value fluids (custody transfer),
accuracy is the primary driver. Radar level meters, particularly those with 80GHz
technology, offer millimeter-level precision, which is vital for calculating the exact
volume in tanks that may hold thousands of cubic meters.

| Media Compatibility

The chemical properties of the stored substance dictate the materials of
construction. For corrosive chemicals in a tank farm, PTFE-coated sensors or
non-contact ultrasonic units are necessary to prevent hardware degradation. For
viscous fluids like crude oil, hydrostatic sensors must be designed with flush
diaphragms to prevent clogging.

| Environmental Conditions

Tank farms are often located in harsh outdoor environments. Instruments must be
rated for wide temperature swings, typically ranging from -40°C to +80°C (-40°F to
176°F). Furthermore, in the oil and gas sector, explosion-proof (Ex-rated) and
intrinsically safe certifications are mandatory for all electronic components.

Selection Matrix for Tank Farm Level
Instrumentation

The following table provides a comparison of common technologies used in tank
farming applications:

Welk Reference Guide 4



WELK REFERENCE GUIDE Tank Farming

Technology Typical Max Range Media Best Use Case
Accuracy Compatibility
Non-Contact =1lmm to 30m - 120m Corrosive, Custody
Radar +3mm Volatile, High transfer, large
Temp oil tanks
Guided Wave +=2mm 6m - 30m Low Dielectric, Small process
Radar Foaming tanks, LPG/LNG
Ultrasonic +0.25% of 2m - 15m Water, Dilute Wastewater,
Range Chemicals open sumps
Hydrostatic +0.1% to Im - 200m Slurries, Fuels, Deep wells,
+0.5% Water underground
tanks
Magnetic Gauge  +5mm to 0.5m - 6m High Pressure, Visual
+=10mm Acids monitoring,

bypass pipes

Installation Best Practices and Engineering
Constraints

Proper installation is as critical as sensor selection. In the vast environment of a
tank farm, several engineering factors can interfere with measurement reliability.

1. Nozzle Positioning: For radar and ultrasonic sensors, the device must be
mounted away from the tank wall to avoid false reflections. Generally, the sensor
should be placed at 1/6th to 1/4th of the tank diameter from the wall.

2. Obstruction Mapping: Internal structures such as heating coils, ladders, or
agitators can create "ghost echoes." Modern radar units allow for "false signal
suppression," where the software learns to ignore these static reflections.

3. Stilling Wells: In tanks with high turbulence or surface foam, installing the sensor
inside a stilling well (a vertical pipe) can stabilize the liquid surface and provide a
cleaner signal. This is common in crude oil tank farming.

4. Venting and Pressure: For hydrostatic sensors in sealed tanks, a differential
pressure (DP) setup or a vented cable is required to compensate for changes in the
headspace pressure, ensuring the reading reflects only the liquid level.
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| Risk Management and Safety Compliance

Tank farming operations carry inherent risks, including overfill incidents, leaks, and
fire hazards. Level instrumentation serves as the primary line of defense in risk
mitigation.

Overfill Prevention: High-level switches (vibrating fork or float type) should be
installed independently of the continuous level transmitter. This redundancy
ensures that if the primary sensor fails, a secondary mechanical or electronic
switch will trigger an emergency shutdown (ESD).

Environmental Protection: Accurate level monitoring prevents the overfilling of
secondary containment areas (bunds). In many jurisdictions, real-time level data
must be logged to demonstrate compliance with environmental protection agency
(EPA) standards.

SIL Ratings: For hazardous materials, instruments often require a Safety Integrity
Level (SIL) rating, typically SIL 2 or SIL 3, indicating the probability of the device
failing on demand.

| Project Implementation Checklist

Before procuring instrumentation for a tank farming project, engineers should
confirm the following technical details to ensure the hardware meets the
application's demands:

Media Profile: What is the dielectric constant, density, and viscosity of the liquid?

Tank Geometry: What is the total height, diameter, and shape of the tank bottom
(flat, conical, or dished)?

Process Conditions: What are the maximum and minimum operating pressures and
temperatures?

Output Requirements: Is the control system looking for 4-20mA, HART, Modbus, or
Foundation Fieldbus signals?
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Mounting Specs: What are the existing flange sizes or thread types available on
the tank roof?

By addressing these factors, facilities can implement a level measurement
strategy that maximizes the operational lifespan of the tank farm while minimizing
maintenance costs.

| Frequently Asked Questions (FAQ)

Q: Why is 80GHz radar becoming the standard for tank farming?

A: The higher frequency results in a narrower beam angle, which reduces
interference from tank walls and internal obstructions. It also allows for smaller
antenna sizes and higher precision in large-volume inventory management.

Q: Can hydrostatic sensors be used for liquids with changing densities?

A: Hydrostatic sensors measure weight, not volume. If the density changes (e.qg.,
due to temperature fluctuations), the calculated level will be incorrect unless a
secondary temperature sensor or a multi-parameter transmitter is used to
compensate for the density shift.

Q: How do | handle level measurement in tanks with heavy foam?

A: Non-contact radar and ultrasonic sensors often struggle with foam because it
absorbs the signal. Guided wave radar (GWR) or magnetic level gauges are usually
more effective because they rely on physical contact or a float that penetrates the
foam layer.

Q: What is the maintenance schedule for tank farm level sensors?

A: While modern solid-state sensors like radar require very little maintenance, it is
recommended to perform a calibration verification annually. For hydrostatic
sensors, the diaphragm should be checked for buildup or scaling every 6 to 12
months, depending on the media.

For further technical specifications and to find the right equipment for your specific
tank farming needs, visit the Main Page to review product options and application
support.
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