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In the industrial storage sector, particularly within petroleum and chemical
facilities, overfill prevention is a critical safety and environmental requirement. The
American Petroleum Institute (API) Standard 2350 provides the industry-recognized
framework for preventing tank overfills. With the transition to the 5th edition, there
has been a significant shift in how facilities approach the api 2350 5th edition
updates overfill prevention process opp. This update moves beyond simple
hardware installation, emphasizing a comprehensive management system that
integrates risk assessment, operational procedures, and advanced
instrumentation.

For engineers and facility managers, understanding these updates is essential for
maintaining compliance and ensuring the safety of personnel and the environment.
This guide explores the technical measurement principles, the specific process
updates in the 5th edition, and how to select the appropriate instrumentation to
meet these rigorous standards.

Understanding Level Measurement Principles for
Overfill Prevention

Before implementing an Overfill Prevention Process (OPP), it is necessary to
understand the physical principles governing the sensors used to detect liquid
levels. Each technology has specific strengths and limitations depending on the
media and tank conditions.

| Radar Level Measurement

Radar technology is widely considered the gold standard for high-accuracy overfill
prevention. It operates on either Pulse or Frequency Modulated Continuous Wave
(FMCW) principles.

- Non-Contact Radar: Emits microwave signals toward the liquid surface. The
time-of-flight or frequency shift is measured to determine the distance. Since it
does not touch the media, it is ideal for corrosive or viscous liquids.

- Guided Wave Radar (GWR): Uses a physical probe (rod or cable) to guide the
microwave signal. This is particularly effective in tanks with turbulence, foam, or
low dielectric constants, as the probe concentrates the signal energy.
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| Ultrasonic Level Sensors

Ultrasonic sensors emit high-frequency sound pulses. The sensor measures the
time it takes for the echo to return from the liquid surface. While cost-effective and
easy to install, ultrasonic waves can be affected by air temperature gradients,
heavy vapors, or surface foam, making them more suitable for stable, atmospheric
storage tanks.

| Hydrostatic Level Transmitters

These sensors measure the pressure exerted by the liquid column. By knowing the
density of the fluid, the system calculates the level. Hydrostatic sensors are robust
but require the liquid density to remain constant for accurate readings, which may
not always be the case in blended chemical storage.

| Magnetic Level Gauges and Switches

Magnetic level gauges use a float containing a magnet that moves with the liquid
level inside a bypass chamber. This provides a visual indication and can be
equipped with reed switches or transmitters for remote signaling. For dedicated
overfill protection, independent level switches (such as tuning fork or float
switches) are often used as a secondary safety layer to trigger an immediate
shutdown.

| Key Changes in APl 2350 5th Edition

The 5th edition of APl 2350 introduced several pivotal changes that redefine the
"Overfill Prevention Process" (OPP). The most notable shift is the requirement for a
formal management system. Facilities are no longer just required to have a
high-level alarm; they must have a documented process that includes risk
assessment and defined response times.
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| The Shift to Management Systems

The standard now mandates that a facility must have an Overfill Prevention
Process (OPP) that includes written procedures for operations, maintenance, and
testing. This ensures that the human element is as reliable as the hardware.

| Expanded Scope for Tank Categories

API 2350 categorizes tanks based on their level of attendance and automation:

1. Category 1 (Fully Attended): Personnel are present during the entire receipt of
product and can manually intervene.

2. Category 2 (Semi-Attended): Personnel are on-site but may not be monitoring
the specific tank continuously. High-level alarms are required to alert staff.

3. Category 3 (Unattended): No personnel are on-site. These tanks require an
Automated Overfill Prevention System (AOPS) that can terminate the flow without
human intervention.

| Risk Assessment Requirements

The 5th edition emphasizes that the level of protection should be proportional to
the risk. This involves calculating the "Response Time" (RT)—the time required for
an operator to take action after an alarm sounds before the tank reaches the
critical overfill level.

|The Overfill Prevention Process (OPP) Framework

The api 2350 5th edition updates overfill prevention process opp focuses on the
integration of the Manual Overfill Prevention System (MOPS) and the Automated
Overfill Prevention System (AOPS).
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In a MOPS environment, the instrumentation serves to alert a human operator who
must then manually close valves or stop pumps. The 5th edition requires that the
time between the High-High (HH) alarm and the actual overfill must be sufficient
for the operator to react safely.

In an AOPS environment, the level instrument is tied directly to a Safety
Instrumented System (SIS). If the level reaches the trip point, the system
automatically executes a safety function. The 5th edition provides clearer
guidance on the independence of these systems, suggesting that the AOPS should
be separate from the basic process control system (BPCS) to prevent
common-mode failures.

| Selecting Level Instrumentation for Compliance

Choosing the right instrument involves matching the technology to the tank
category and the chemical properties of the stored liquid. For a comprehensive
overview of available technologies, engineers can consult the Main Page of
professional instrumentation providers to compare specifications.

Technology Best For API 2350 Category Key Advantage
Suitability

Non-Contact Radar Volatile liquids, Category 2 & 3 No moving parts;
hydrocarbons high precision

Guided Wave Radar Small tanks, low Category 2 & 3 Unaffected by vapor
dielectric fluids or foam

Ultrasonic Water-based liquids, Category 1 & 2 Non-contact;
atmospheric tanks cost-effective

Tuning Fork Switch Redundant high-high All Categories High reliability;
alarm fail-safe design

Magnetic Gauge Visual verification + Category 1 & 2 Dual-purpose
electronic out (local/remote)

When selecting equipment, it is vital to ensure the instrument supports the
required "Proof Testing" intervals. APl 2350 5th edition places heavy emphasis on
the ability to test the system to ensure it will function when needed.

Welk Reference Guide 5



WELK REFERENCE GUIDE API 2350 5th Edition Updates Overfill Prevention Process Opp

| Installation and Maintenance Guidelines

Proper installation is as critical as the technology selection itself. Failure to follow
engineering best practices can lead to false alarms or, worse, a failure to trigger
during an actual overfill event.

| Mounting Considerations

- Nozzles: For radar and ultrasonic sensors, ensure the mounting nozzle does
not have internal obstructions that could cause false reflections. Nozzle height
should be kept to a minimum.

- Stilling Wells: In tanks with significant internal structures or heavy turbulence,
installing the sensor inside a stilling well (typically 100 mm to 200 mm in
diameter) can provide a stable surface for measurement.

- Dead Zones: Every sensor has a "blocking distance" or dead zone near the top
of the probe or transducer. Ensure the tank’s maximum fill level (the Critical
High level) does not enter this zone.

| Redundancy and Independence

For Category 3 tanks, the standard necessitates independence. This means the
sensor used for the AOPS should be different from the one used for daily inventory
management. This prevents a single sensor failure from disabling both the control
and the safety functions.

| Testing and Calibration

API 2350 requires periodic proof testing. Modern instruments often include
"self-diagnostics" or "remote proof-test" capabilities, allowing operators to verify
the functionality of the high-level alarm without having to fill the tank to the brim
or climb to the top of the vessel.
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| Limitations and Operational Constraints

While modern instrumentation is highly reliable, there are inherent limitations that
must be addressed in the Overfill Prevention Process:

1. Vapor and Condensation: In high-pressure or high-temperature tanks, heavy
condensation on the sensor face can attenuate signals. Choosing a radar with a
specialized antenna design can mitigate this.

2. Product Build-up: Viscous liquids like crude oil or bitumen can coat probes and
floats. Regular inspection and the use of non-contact sensors are recommended
for these applications.

3. Ambient Environment: Extreme temperatures can affect the electronics of the
transmitter. In regions with high ambient heat, sunshades or remote-mounted
electronics may be necessary.

4. Communication Latency: In digital systems, the time it takes for a signal to
travel from the sensor to the control room and then to the final control element
(valve) must be factored into the total Response Time (RT).

| Frequently Asked Questions

Q: Does API 2350 5th Edition require me to replace all my old mechanical
switches?

A: Not necessarily. However, it does require you to prove that your existing system
meets the risk-based requirements of the standard. If your mechanical switches
cannot be reliably tested or do not provide the necessary response time,
upgrading to electronic sensors like radar or tuning forks is often the most
cost-effective path to compliance.

Q: What is the difference between a "High Alarm" and a "High-High Alarm" in the
OPP?
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A: The High Alarm (Level Alarm High) is typically a process alarm meant to alert
the operator to stop the fill. The High-High Alarm (Level Alarm High-High) is a
safety alarm or trip point. Reaching the HH level usually triggers an emergency
response, such as an AOPS shutdown.

Q: How often must | perform proof testing under the 5th edition?

A: The frequency of proof testing is determined by your facility's risk assessment
and the manufacturer's recommendations. However, the 5th edition emphasizes
that testing intervals must be documented and strictly followed as part of the
management system.

Q: Can | use one radar sensor for both inventory and overfill protection?

A: For Category 1 and some Category 2 tanks, this may be permissible. However,
for Category 3 (unattended) tanks, API 2350 strongly recommends or requires an
independent sensor for the overfill prevention system to ensure redundancy.

By carefully aligning instrumentation choices with the api 2350 5th edition updates
overfill prevention process opp, industrial facilities can significantly reduce the risk
of catastrophic tank failures while ensuring long-term operational efficiency.
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