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In the industrial storage sector, the prevention of tank overfills is a critical safety
and environmental mandate. The American Petroleum Institute (API) Standard
2350, specifically the "Overfill Protection for Storage Tanks in Petroleum Facilities,"
serves as the primary guideline for operators of large atmospheric storage tanks.
The transition to the 5th edition represents a significant evolution in how facilities
manage risk, moving from purely prescriptive measures to a more integrated,
risk-based approach. Understanding the api 2350 5th edition updates overfill
prevention requirements is essential for engineers and plant managers tasked with
selecting and maintaining level measurement instrumentation.

This article examines the technical requirements of the 5th edition, the
measurement principles of compliant instrumentation, and the practical
considerations for implementing a robust overfill prevention system (OPS).

| Measurement Principles for Overfill Prevention

Before selecting a system, it is necessary to understand the underlying
measurement principles of the instruments typically used to comply with API 2350.
These instruments are categorized into continuous level sensors and point level
switches.

| Radar Level Measurement

Radar technology is the preferred choice for high-accuracy applications required
by APl 2350. It operates on either Time-of-Flight (ToF) or Frequency Modulated
Continuous Wave (FMCW) principles.

Non-Contacting Radar: Emits microwave signals toward the liquid surface. The
time taken for the signal to reflect back determines the distance. Since
microwaves do hot require a medium, they are unaffected by vacuum, pressure, or
temperature shifts in the vapor space.

Guided Wave Radar (GWR): Uses a probe to guide the microwave signal. This is
highly effective for low-dielectric liquids or applications where internal tank
obstructions might cause interference with non-contacting signals.
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| Ultrasonic Level Sensors

Ultrasonic sensors emit high-frequency sound pulses. The sensor measures the
time interval between the emission and the reception of the echo. While
cost-effective, ultrasonic waves are mechanical and can be influenced by air
temperature, heavy foam, or high-pressure vapors, making them more suitable for
stable, non-volatile liquids like water or heavy oils.

| Magnetic Level Gauges and Transmitters

These systems utilize a float containing an internal magnet that moves with the
liquid level. As the float moves, it toggles magnetic flags or interacts with a
magnetostrictive sensor to provide a continuous reading. This provides both a local
visual indication and a remote electronic signal, offering a layer of mechanical
redundancy.

|Point Level Switches (Tuning Forks)
For high-high level alarms (HHLA), vibrating tuning forks are common. The fork
vibrates at its resonant frequency in air; when submerged in liquid, the frequency

shifts, triggering a relay. These are highly reliable because they are not affected by
flow, turbulence, bubbles, or foam.

| Key API 2350 5th Edition Updates Overfill Prevention

The 5th edition of APl 2350 introduced several critical changes that impact how
instrumentation is selected and managed. The most notable shift is the alignment
with functional safety standards like IEC 61511.

| 1. Risk-Based Categorization

The standard classifies tank systems into three categories based on the level of
automation and the presence of an independent Overfill Prevention System (OPS):
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Category 1 (Manual): Relies on a person to monitor the level and terminate the
receipt. This requires the longest response times and most conservative safety
margins.

Category 2 (Semi-Automatic): Includes an automatic alarm that alerts personnel,
who then manually terminate the flow.

Category 3 (Automatic): Includes an independent OPS that automatically
terminates the flow without human intervention when a high-high level is reached.

| 2. The Overfill Prevention Process (OPP)

The 5th edition mandates a formal Overfill Prevention Process (OPP). This is a
management system that includes risk assessment, operational procedures, and
maintenance schedules. It requires operators to define "Levels of Concern" (LOC),
including the Critical High (CH) level, the High-High (HH) alarm level, and the
Maximum Working Level (MWL).

| 3. Redundancy and Diversity

To achieve higher safety integrity levels (SIL), the update emphasizes the use of
redundant and diverse technologies. For example, a tank might use a
non-contacting radar for continuous level monitoring and an independent vibrating
tuning fork switch for the high-high alarm. This diversity prevents common-cause
failures (e.g., a specific chemical vapor affecting both sensors in the same way).

| Practical Selection Table for APl 2350 Compliance

When choosing instrumentation to meet api 2350 5th edition updates overfill
prevention standards, engineers should evaluate the following criteria:
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Technology Accuracy Suitability for Environmental Maintenance
APl 2350 HH Limitations Needs
Alarm
FMCW Radar High (£1mm) Excellent Minimal; Low; no moving
(Primary or unaffected by parts
Secondary) vapor
Guided Wave High (£2mm) Excellent Probe can Moderate;
Radar (Primary) accumulate requires probe
buildup cleaning
Ultrasonic Moderate Good (Category Affected by Low
(£5mm) 1&2) foam and wind
Tuning Fork N/A (Point) Excellent Not for Low;
Switch (Secondary/Indepenbagitjviscosity self-monitoring

coating liquids

Hydrostatic Moderate Fair Affected by Moderate;
density changes requires
recalibration

Magnetic Gauge Moderate Good (Visual Mechanical Moderate; float
Backup) parts can stick inspection

| Installation Considerations and Safety Margins

Proper installation is as critical as instrument selection for maintaining compliance
with the 5th edition updates.

Response Time Calculation: The distance between the High-High (HH) alarm and
the Critical High (CH) level must be calculated based on the maximum possible
flow rate and the time required to shut down the valves. APl 2350 recommends a
minimum response time (often 15 to 30 minutes for manual systems).

Dead Zones: Every level sensor has a "dead zone" or "blocking distance" at the top
of its range. The sensor must be mounted high enough that the liquid never enters
this zone, or the system must be programmed to trigger an alarm before the level
reaches it.
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Nozzle Placement: For radar systems, the nozzle should be perpendicular to the
liquid surface and away from the tank walls or internal structures (like ladders or
heating coils) to avoid false echoes.

Proof Testing: The 5th edition places a heavy emphasis on proof testing.
Instruments should be selected that allow for "in-situ" testing—verifying the alarm
works without having to fill the tank to the actual overflow point.

| Limitations and Common Risks

Despite the advancements in the 5th edition, certain risks remain if not properly
managed:

Bypass and Overrides: One of the most common causes of overfills is the manual
bypassing of an automated system during maintenance or due to nuisance alarms.
The 5th edition requires strict Management of Change (MOC) procedures to
prevent this.

Media Compatibility: In the chemical and oil sectors, changes in product density or
the presence of corrosive vapors can degrade sensor performance. For instance, a
hydrostatic pressure sensor calibrated for oil will give an incorrect reading if the
tank is used for water.

Environmental Interference: While radar is robust, extreme heavy rain or steam
can occasionally attenuate signals in very tall tanks. Selecting the correct
frequency (e.g., 26GHz vs. 80GHz) is vital.

|Frequent|y Asked Questions (FAQs)

Q: Does API 2350 5th Edition require all tanks to be automated?

A: No. It allows for manual operation (Category 1), but it requires a formal risk
assessment to prove that manual operation can safely terminate a receipt before
an overfill occurs.

Q: What is the difference between a "Primary" and "Secondary" level sensor?

Welk Reference Guide 6



WELK REFERENCE GUIDE APl 2350 5th Edition Updates Overfill Prevention

A: The primary sensor is used for continuous inventory management and the initial
high alarm. The secondary sensor is an independent device (often a switch) used
for the high-high alarm to trigger an emergency shutdown.

Q: How often must instruments be proof-tested under the 5th edition?

A: The frequency is determined by the risk assessment and the manufacturer’s
recommendations, but typically it ranges from annually to every three years
depending on the required Safety Integrity Level (SIL).

| Conclusion

Adhering to the api 2350 5th edition updates overfill prevention guidelines is not
merely a regulatory requirement but a fundamental practice for operational safety.
By integrating high-accuracy radar, reliable tuning fork switches, and rigorous
management processes, facilities can significantly reduce the risk of catastrophic
overfills. For engineers looking to upgrade their current systems or design new
tank farms, consulting a professional manufacturer of industrial level
measurement instruments is the next logical step to ensure all hardware meets
the stringent demands of modern safety standards.

To explore specific instrumentation options for radar, ultrasonic, or magnetic level
measurement, you may Review product options and application support on our
Main Page to find the right solution for your specific process requirements.
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