APl 2350 5th Edition Proof
Testing Interval

A practical guide to api 2350 5th edition proof testing interval, covering the reader
intent, the relationship to api 2350 5th edition proof testing interval, key evaluation
criteria, common risks, and the information the intended project audience should
confirm before taking the next step.
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In the management of petroleum storage facilities, overfill prevention is a critical
safety requirement. The American Petroleum Institute (API) Standard 2350,
specifically the 5th edition, provides the industry-standard framework for
preventing tanks from being overfilled. A central component of this standard is the
establishment of a rigorous maintenance and verification schedule, specifically the
api 2350 5th edition proof testing interval. This interval determines how frequently
an Overfill Prevention System (OPS) must be tested to ensure it will function
correctly during an actual overfill event.

For engineers and facility managers, understanding the shift in the 5th edition
toward risk-based management and functional safety is essential. This guide
explores the technical requirements for proof testing, the measurement principles
of the instruments involved, and how to select the right technology to meet
compliance standards.

| The Role of API 2350 in Overfill Prevention

API 2350 applies to atmospheric storage tanks in petroleum facilities that receive
Class | (flammable) and Class Il (combustible) liquids. The 5th edition, released in
2020, aligns more closely with international functional safety standards like IEC
61511. It categorizes tanks based on the level of automation and the presence of
independent safety systems:

Category 1: Fully manual operations where the operator is responsible for
monitoring the level and terminating the receipt.

Category 2: Systems equipped with an independent high-level alarm (HLA) that
alerts the operator, who then manually terminates the flow.

Category 3: Systems with an independent high-high level alarm (HHLA) and an
Automatic Overfill Prevention System (AOPS) that can terminate the receipt
without operator intervention.
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The api 2350 5th edition proof testing interval is the maximum time allowed
between functional tests of these safety layers. The goal is to detect "dangerous
undetected failures"—faults in the sensor, logic solver, or final control element that
would prevent the system from acting when needed.

Core Measurement Principles for Overfill Protection
Systems

Before determining a testing interval, one must understand the measurement
technologies used in the OPS. Each technology has different failure modes and
maintenance requirements.

| Radar Level Measurement (Non-Contact)

Radar level meters, such as those found on the Main Page of industrial instrument

catalogs, use Frequency Modulated Continuous Wave (FMCW) or pulse technology.
They emit microwave signals that reflect off the liquid surface. The time-of-flight or
frequency shift is used to calculate the distance.

Advantage: No moving parts and high accuracy (often £2 mm). Many modern
radar units include self-diagnostics and remote proof-testing capabilities, which
can influence the testing interval.

| Ultrasonic Level Sensors

Ultrasonic sensors emit high-frequency sound waves. The time taken for the echo
to return determines the level.

Limitation: These are sensitive to changes in vapor space density, temperature
fluctuations, and heavy foam. In petroleum applications, they are typically used for
secondary monitoring rather than primary overfill prevention in high-risk tanks.
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|Point Level Switches (Tuning Fork and Float)

Point level switches provide a binary signal (on/off) when the liquid reaches a
specific height.

Tuning Fork: Vibrates at a specific frequency; when submerged, the frequency
shifts, triggering the alarm. These are highly reliable for HHLA applications.

Float Switches: Use a mechanical float to trigger a reed switch. While simple, they
have moving parts that are prone to sticking if the product is viscous or contains
debris.

Establishing the API 2350 5th Edition Proof Testing
Interval

The 5th edition moves away from a "one size fits all" annual test. Instead, it
emphasizes that the proof testing interval should be determined by a combination
of manufacturer recommendations, historical performance data, and the required
Safety Integrity Level (SIL).

| 1. Risk-Based Intervals

For Category 2 and Category 3 tanks, the interval is often derived from the
Probability of Failure on Demand (PFD) calculations. If a system is designed to
meet a specific SIL, the proof test must be performed frequently enough to
maintain that PFD. For example, if a sensor has a higher failure rate, the api 2350
5th edition proof testing interval must be shorter (e.g., every 6 months) to ensure
safety targets are met.

| 2. Manufacturer Specifications

API 2350 explicitly states that the owner/operator must consider the
manufacturer's suggested maintenance. If a manufacturer like Welk specifies that
a radar meter requires a functional check every 12 months (1 year), the facility
cannot exceed this without a documented engineering justification.
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| 3. Historical Reliability

If a facility has 10 years of data showing that a specific type of level switch never
fails its proof test, they may justify extending the interval. Conversely, if failures
are frequent, the interval must be shortened. APl 2350 requires a formal
Management of Change (MOC) process for any significant adjustments to these
intervals.

Selection Criteria for Compliant Level
Instrumentation

Choosing the right instrument impacts the ease of proof testing. The following
table compares common technologies used in APl 2350 compliant systems.

Technology Typical Application API 2350 Category Maintenance/Testing
Ease

Guided Wave Radar High-accuracy Cat2 & 3 High; supports
continuous level remote proof tests
Non-Contact Radar Large storage tanks Cat2 & 3 High; no contact with
medium
Vibrating Fork Switch High-High (HHLA) Cat2 &3 Medium; requires
Alarm manual wetting or

magnetic test

Hydrostatic Pressure Small/Medium Catl & 2 Low; requires
process tanks calibration checks
Float Switch Basic overfill alarm Catl Low; prone to

mechanical wear

| Installation and Maintenance Best Practices

To ensure the api 2350 5th edition proof testing interval provides valid results, the
installation must facilitate accurate testing.
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Independent Nozzles: For Category 3 systems, the HHLA sensor should ideally be
installed in a separate nozzle from the continuous level transmitter. This ensures
that a single point of failure (like a clogged nozzle) does not disable both the
monitoring and the safety system.

Stilling Wells: For radar and ultrasonic sensors, stilling wells (typically 100 mm to
200 mm / 4" to 8" diameter) help eliminate surface turbulence and foam, leading
to more reliable readings and fewer "false" failures during proof tests.

Accessibility: If a sensor requires manual "wet testing" (raising the liquid level to
the sensor), there must be a safe way for technicians to verify the trip point.
Modern systems often allow for "dry testing" via internal electronics, which
significantly reduces the time and risk associated with the proof test.

| Limitations and Risk Factors in Overfill Prevention

While following the api 2350 5th edition proof testing interval reduces risk, certain
factors can still compromise the system:

1. Partial Stroke Testing vs. Full Proof Testing: A partial test might only check the
electronics of a sensor but not the final valve closure. APl 2350 requires the entire
loop to be verified to be considered a complete proof test.

2. Product Buildup: In crude oil or bitumen tanks, paraffin or wax buildup on a
tuning fork or radar antenna can cause a "blind" sensor. Testing intervals may
need to be shortened in these environments.

3. Human Factors: For Category 1 and 2 tanks, the human response is part of the
safety loop. If the proof test only checks the alarm but not the operator's ability to
receive and act on that alarm, the system is incomplete.

| Frequently Asked Questions

Q: Does API 2350 5th Edition mandate a 12-month testing interval?
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A: While 12 months is a common industry starting point, the 5th edition allows for
flexibility based on a documented risk assessment and the PFD requirements of
the safety loop. However, it cannot exceed the manufacturer's maximum
recommended interval without justification.

Q: What is the difference between a functional test and a proof test?

A: A functional test checks if the device is powered and communicating. A proof
test is a more rigorous procedure designed to reveal all undetected dangerous
failures, ensuring the device will perform its safety function when the level reaches
the critical limit.

Q: Can | use the same sensor for control and overfill protection?

A: Under API 2350 Category 3, the AOPS must be independent of the tank gauging
system used for routine operations. This redundancy is vital to prevent a single
sensor failure from causing an overfill.

Q: How do | handle proof testing for tanks that are rarely emptied?

A: This is a common challenge. In these cases, using instruments with "remote
proof test" capabilities is highly recommended. These devices can simulate a
high-level condition electronically, allowing the safety loop to be verified without
needing to physically fill the tank to the high-high limit.

For more information on selecting the appropriate hardware for your overfill
prevention system, you can Review product options and application support to find
solutions that align with APl 2350 requirements and facilitate efficient proof testing
procedures.



