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The American Petroleum Institute (API) Standard 2350, specifically the 5th edition,
represents a critical shift in how the industry manages tank storage safety. This
standard provides the minimum requirements to prevent overfill of atmospheric
storage tanks in petroleum facilities. For engineers and facility managers,
understanding the api 2350 5th edition overfill prevention process opp details is
essential for maintaining operational integrity, environmental compliance, and
personnel safety.

As a manufacturer of industrial level measurement instruments, Welk provides the
hardware—including radar level meters, ultrasonic sensors, and hydrostatic
transmitters—that forms the backbone of these safety systems. This guide
explores the technical requirements of the 5th edition, the measurement principles
involved, and practical selection criteria for compliant systems.

| Understanding the API 2350 5th Edition Framework

The 5th edition of APl 2350 differs from its predecessors by emphasizing a
risk-based approach to overfill prevention. It applies to tanks larger than 15,900
liters (4,200 gallons) that store Class | and Class Il liquids. The Overfill Prevention
Process (OPP) is defined as a management system that combines hardware,
software, and human procedures to ensure a tank is never filled beyond its safe
capacity.

| The Shift to Risk Assessment

Under the 5th edition, facilities must categorize their operations into one of three
categories based on the level of automation and the presence of an independent
Automatic Overfill Prevention System (AOPS). The "OPP details" involve defining
specific tank levels, response times, and the physical limitations of the
measurement technology used. The standard requires a formal Overfill Prevention
Care (OPC) program, which includes regular testing and maintenance of all level
instruments.
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| Core Measurement Principles for Overfill Prevention

Before selecting hardware for an APl 2350 compliant system, it is vital to
understand how different technologies interact with the stored medium. The choice
of sensor directly impacts the reliability of the overfill prevention process.

Radar Level Measurement (Non-Contact and Guided
Wave)

Radar technology is often the preferred choice for API 2350 applications due to its
high accuracy and lack of moving parts.

- Non-Contact Radar: These devices emit microwave pulses (typically at 26 GHz
or 80 GHz) that reflect off the liquid surface. The time-of-flight is measured to
determine the distance. This method is ideal for corrosive or volatile liquids as
the sensor does not touch the product.

- Guided Wave Radar (GWR): A probe guides the microwave signal to the liquid
surface. GWR is highly effective in tanks with internal obstructions or where
foam and turbulence might scatter a non-contact signal.

| Ultrasonic Level Sensors

Ultrasonic sensors use sound waves to measure level. While cost-effective, they
are generally limited to stable environments. In petroleum applications, changes in
vapor space temperature or the presence of heavy vapors can alter the speed of
sound, leading to measurement errors. Therefore, they are typically used in
smaller, atmospheric water or chemical tanks rather than primary crude storage.
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| Hydrostatic Level Transmitters

These sensors measure the pressure exerted by the liquid column. Since pressure
is proportional to the height of the liquid and its density, these are highly reliable
provided the product density remains constant. In the context of API 2350,
hydrostatic sensors are often used as secondary or redundant systems to verify
the primary radar readings.

| Magnetic Level Gauges and Switches

Magnetic gauges provide a visual indication and can be equipped with reed
switches or transmitters. They are often used for local tank-side monitoring,
allowing operators to perform manual checks as part of the manual overfill

prevention process (MOPP).

APl 2350 5th Edition Overfill Prevention Process
(OPP) Details

The OPP is structured around the definition of specific levels within the tank. These
levels are not arbitrary; they are calculated based on the flow rate of the incoming
liquid and the time required for a successful shutdown.

1. Maximum Working Level (MWL): The highest level to which a tank may be filled
during normal operations.

2. High-Level Alarm (HLA): The first warning to the operator that the tank is
reaching capacity. This is part of the normal control process.

3. High-High Level Alarm (HHLA): A critical alarm that triggers the overfill
prevention process. In an AOPS, this level triggers an automatic shutdown of
pumps or closure of valves.

4. Critical High Level (CHL): The point at which an overfill occurs, potentially
leading to a spill or tank damage.
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| Calculating Response Time

A key detail in the 5th edition is the requirement for a defined response time. If a
tank is being filled at 1,000 m3/h (approx. 4,400 GPM), the distance between the
HHLA and the CHL must be sufficient to allow valves to close and pumps to stop
before the liquid reaches the CHL. For many facilities, this requires high-speed
digital communication from the level transmitter to the control room.

| Practical Selection Table for Level Instruments

When designing a system to meet APl 2350 standards, engineers should consult
the following table to align technology with application needs. For more specific
hardware specifications, you can visit the Main Page of our product catalog.

o 0
2350

80 GHz Radar =1 mm Excellent (Primary High initial cost
Sensor)

Guided Wave Radar +2 mm Excellent (Turbulent Probe coating issues
Tanks)

Hydrostatic 0 195 ES Good (Redundant Sensitive to density
Sensor) changes

Ultrasonic +0.25% FS Fair (Small/Water Affected by
Tanks) vapors/vacuum

Float Switches N/A Good (Point Level Moving parts can
Backup) fail/stick

| Installation Considerations and Best Practices

Even the most advanced radar level meter will fail to meet API 2350 requirements
if installed incorrectly. Proper installation is a core component of the "OPP details."
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Nozzle Geometry: For non-contact radar, the nozzle diameter and height must be
optimized to prevent signal interference from the nozzle walls. Welk recommends
a minimum nozzle diameter of 50 mm (2 inches) for 80 GHz units, though larger
nozzles are often used for stability.

Stilling Wells: In tanks with heavy agitation or internal structures (like heating
coils), installing the sensor inside a stilling well (a vertical pipe) ensures a calm
surface and a clear signal path.

Redundancy and Independence: APl 2350 5th edition emphasizes that the AOPS
should be independent of the normal tank gauging system. This means using a
separate sensor, separate wiring, and ideally, a separate logic controller to ensure
that a failure in the inventory management system does not disable the overfill
protection.

Environmental Protection: Level transmitters must be rated for the hazardous area
(Ex d or Ex i) and should be equipped with sunshades in high-temperature regions
to prevent electronics from overheating, which can lead to signal drift.

| Limitations and Common Risks

While modern instrumentation is highly reliable, certain factors can compromise
the overfill prevention process:

Product Build-up: In heavy crude or bitumen applications, product can solidify on
the sensor face or probe. Regular inspection and the use of PTFE-coated antennas
can mitigate this risk.

Signal Loss (Vapor/Foam): Rapid filling can create foam, which absorbs radar and
ultrasonic signals. Selecting the correct frequency (e.g., 26 GHz for foam
penetration) is vital.

Human Factor: APl 2350 is not just about hardware. If the "OPP details" do not
include clear procedures for alarm acknowledgement and emergency response,
the hardware alone cannot prevent a spill.
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| Frequently Asked Questions (FAQ)

Q: Does API 2350 5th Edition require an automatic shutdown for all tanks?

A: No. The standard allows for manual overfill prevention (MOPP) in certain
categories, provided there is sufficient response time for an operator to take action
after an alarm. However, for high-risk or high-flow applications, an AOPS is strongly
recommended.

Q: Can | use the same radar for inventory and overfill prevention?

A: While technically possible, APl 2350 recommends independence. Using a
dedicated sensor for the High-High alarm ensures that a single point of failure (like
a frozen signal on the inventory gauge) does not compromise safety.

Q: What is the required proof-testing frequency?

A: This is determined by the facility's risk assessment, but typically ranges from
once every six months to once a year. The 5th edition requires that the entire
loop—from the sensor to the final control element (valve/pump)—be tested.

Q: How does the 5th edition handle "transient" conditions?

A: The 5th edition provides better guidance on handling tanks that are temporarily
out of service or undergoing maintenance, ensuring that overfill protection remains
active whenever the tank is capable of receiving product.

| Conclusion

Implementing the api 2350 5th edition overfill prevention process opp details
requires a holistic view of tank farm operations. By combining robust
measurement principles with strict adherence to the standard's risk-based
categories, facilities can significantly reduce the likelihood of catastrophic overfills.
Whether utilizing high-frequency radar for primary detection or hydrostatic
transmitters for redundancy, the goal remains the same: ensuring that the liquid
remains safely within the tank. For technical support and to review compliant
instrumentation options, please refer to our Main Page.
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