APl 2350 5th Edition Tank
Categories O to 3

A practical guide to api 2350 5th edition tank categories 0 to 3, covering the
reader intent, the relationship to api 2350 5th edition tank categories 0 to 3, key
evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.
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The American Petroleum Institute (API) Standard 2350, titled "Overfill Protection for
Storage Tanks in Petroleum Facilities," provides essential safety guidelines to
prevent hazardous spills in atmospheric storage tanks. The 5th Edition of this
standard emphasizes a risk-based approach, shifting the focus toward a
comprehensive Overfill Prevention Process (OPP). A core component of this
standard is the classification of tanks into specific categories based on their level
of automation and the presence of personnel during receiving operations.
Understanding the nuances of api 2350 5th edition tank categories 0 to 3 is critical
for engineers and plant managers to ensure regulatory compliance and operational
safety.

| Understanding the Scope of API 2350 5th Edition

API 2350 applies specifically to atmospheric storage tanks (tanks designed to
operate from atmospheric pressure up to 6.9 kPa or 1.0 psi) that store Class | and
Class Il petroleum liquids. The 5th Edition introduced a more rigorous framework
for managing the risks associated with tank overfills, which can lead to fires,
explosions, and environmental catastrophes.

The standard defines three primary levels of protection: the Automatic Tank Gauge
(ATG), the Manual Overfill Prevention System (MOPS), and the Automatic Overfill
Prevention System (AOPS). The categorization of a tank (0 through 3) dictates
which of these systems are required and how they must be integrated with human
oversight. Before selecting instrumentation, it is vital to understand the underlying
measurement principles that support these safety systems.

| Measurement Principles for Overfill Prevention

To meet the requirements of APl 2350, level measurement instruments must
provide reliable data under various process conditions. The choice of technology
depends on the tank category and the specific properties of the stored liquid.

#### Radar Level Measurement
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Radar level meters, particularly Frequency Modulated Continuous Wave (FMCW)
radar, are the industry standard for high-accuracy tank gauging. They emit a
microwave signal that reflects off the liquid surface. By measuring the frequency
shift or time of flight, the device calculates the distance to the product. Radar is
non-contact, making it ideal for corrosive or viscous petroleum products. It is
highly recommended for Category 2 and 3 tanks where high reliability is
mandatory.

#### Ultrasonic Level Sensors

Ultrasonic sensors use sound waves to detect the liquid level. While cost-effective,
they are generally limited to shorter ranges (typically up to 15 meters) and can be
affected by vapor layers, heavy foam, or significant temperature fluctuations. In
APl 2350 applications, they are often used in smaller tanks or as secondary
high-level switches in Category 1 environments.

#### Hydrostatic Level Transmitters

Hydrostatic sensors measure the pressure exerted by the liquid column. Since
pressure is proportional to the height and density of the liquid, these sensors
provide accurate level data if the product density remains constant. They are
robust but require contact with the fluid, which may necessitate specific seal
materials for chemical compatibility.

#### Magnetic Level Gauges and Switches

Magnetic level gauges (MLGs) provide a clear visual indication of the level outside
the tank via a bypass chamber. When equipped with reed switches or transmitters,
they serve as excellent independent high-level alarms, fulfilling the redundancy
requirements for higher APl 2350 categories.

| Defining API 2350 5th Edition Tank Categories 0 to 3

The categorization system is based on two factors: whether the facility is attended
or unattended during the receipt of product, and whether the overfill prevention
system is manual or automatic.

#### Category 0: Fully Attended Facilities
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Category 0 tanks are located at facilities where personnel are always present
on-site and specifically assigned to monitor the receipt of product into the tank.

- Requirement: These tanks rely on a Manual Overfill Prevention System (MOPS).
- Operation: The operator must have a local or remote level indicator and must

be able to manually terminate the flow before the tank reaches its Critical High
Level (CHL).

- Instrumentation: Usually involves a basic ATG and a visible high-level alarm.

#### Category 1: Partially Attended Facilities

Category 1 tanks are found in facilities where personnel are on-site but may not be
dedicated solely to monitoring the tank level.

- Requirement: Similar to Category 0, these utilize a MOPS, but with stricter
requirements for alarm notification.

- Operation: The system must provide an audible and visual alarm to alert

personnel who are in the vicinity so they can take manual action to stop the
flow.

- Instrumentation: Requires a reliable ATG and an independent high-level switch.
#### Category 2: Unattended Facilities with AOPS

Category 2 tanks are located at facilities that may be unattended during product
receipt.

- Requirement: These tanks must be equipped with an Automatic Overfill
Prevention System (AOPS).

- Operation: The AOPS must automatically terminate the flow (e.g., by closing an

inlet valve or stopping a pump) when the level reaches a predetermined set
point, without requiring human intervention.

- Instrumentation: High-accuracy radar or hydrostatic transmitters integrated
into a safety-rated logic solver.

#### Category 3: Unattended Facilities with Independent AOPS
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Category 3 represents the highest level of risk and safety requirement. These
tanks are unattended and require maximum redundancy.

- Requirement: An independent AOPS that is completely separate from the basic
tank gauging system.

- Operation: If the primary level control fails, the independent AOPS detects the
high-level condition and triggers a shutdown. This system must be physically
and electronically isolated from the ATG used for inventory management.

- Instrumentation: Redundant sensors (e.g., two radar meters from different
manufacturers or a radar meter combined with a magnetic level switch).

| Selection Criteria for Level Instrumentation
When selecting instruments for api 2350 5th edition tank categories 0 to 3,

engineers should consult a practical selection table to match technology to the
required safety integrity.

m Category 0 Category 1 Category 2 Category 3

Primary Goal Manual Local Alerting Auto-Shutdown Redundant
Monitoring Auto-Shutdown
Recommended Ultrasonic / Radar / MLG FMCW Radar SIL-2/3 Rated
Sensor Hydrostatic Radar
Redundancy Optional Recommended Required Mandatory

(Independent)

Logic Solver Human Local Controller RILE /A DES Dedicated
Operator Safety PLC
Response Time > 30 minutes 15 - 30 minutes < 5 minutes < 1 minute

For detailed technical specifications on radar and ultrasonic sensors suitable for
these safety categories, visit the Main Page of our product catalog.
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| Installation and Operational Considerations

Proper installation is as critical as the choice of instrument. For APl 2350
compliance, consider the following:

1. Stilling Wells: For tanks with internal turbulence or floating roofs, radar sensors
should be installed in stilling wells (pipes) to ensure a stable surface for
measurement.

2. Nozzle Positioning: Sensors should be mounted away from inlet pipes to avoid
interference from incoming product streams and away from tank walls to prevent
false echoes.

3. Proof Testing: APl 2350 requires regular proof testing of the overfill prevention
system. Instruments should be chosen that support remote proof testing to
minimize the need for technicians to climb tanks or expose themselves to vapors.

4. Safety Lead Time: The distance between the High-High alarm level and the
Critical High Level must be calculated based on the maximum fill rate and the time
required for valves to close or pumps to stop.

| Limitations and Risk Management

While the 5th Edition provides a robust framework, technology has limitations.

- Environmental Factors: Extreme temperatures can affect the electronics of
sensors mounted on tank tops. Using sunshades or remote-mounted
transmitters can mitigate this.

- Communication Failures: In Category 2 and 3 systems, the link between the
sensor and the final control element (valve/pump) is a single point of failure.
Hard-wired connections are preferred over wireless for critical safety loops.

- Human Error: In Category 0 and 1, the human element remains the greatest
risk. Training and clear Standard Operating Procedures (SOPs) are mandatory
components of the APl 2350 management system.
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| Frequently Asked Questions (FAQ)

Q: Can a single sensor be used for both inventory and overfill protection?

A: For Category 0, 1, and 2, a single ATG can often be used if it meets the
reliability standards. However, for Category 3, APl 2350 requires an independent
overfill prevention system, meaning a separate sensor and logic path are
necessary.

Q: What is the difference between a High Level (HL) and a High-High Level (HHL)?

A: The High Level is typically used for operational control (e.g., stopping a normal
fill). The High-High Level is the safety set point that triggers the AOPS or an
emergency manual shutdown to prevent reaching the Critical High Level.

Q: How often must these systems be inspected?

A: API 2350 suggests annual proof testing for most systems, though the frequency
may increase based on the risk assessment of the facility and the reliability data of
the instruments used.

Q: Does API 2350 apply to underground tanks?

A: No, API 2350 is specifically designed for aboveground atmospheric storage
tanks. Underground tanks are typically covered by different environmental and
safety regulations.

By strictly adhering to the definitions of api 2350 5th edition tank categories 0 to 3,
facilities can significantly reduce the risk of overfill incidents. Selecting the right
level measurement technology—whether it be advanced radar or robust magnetic
gauges—is the first step in building a compliant and safe storage environment.



