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A practical guide to api mpms chapter 5.6 coriolis meters official, covering the
reader intent, the relationship to api mpms chapter 5.6 coriolis meters official, 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 complex landscape of industrial fluid measurement, the American Petroleum
Institute’s Manual of Petroleum Measurement Standards (APl MPMS) serves as the
definitive regulatory and technical framework. Specifically, APl MPMS Chapter 5.6
Coriolis Meters Official guidelines provide the necessary protocols for the
measurement of liquid hydrocarbons using Coriolis mass flow meters. For
engineers and facility managers, understanding these standards is essential for
ensuring custody transfer accuracy, regulatory compliance, and operational
efficiency.

While flow measurement focuses on the movement of fluids through a pipeline, it
is often paired with high-precision level measurement technologies to provide a
complete picture of inventory and mass balance. For those seeking comprehensive
solutions in industrial instrumentation, visiting the Main Page of specialized
manufacturers can provide deeper insights into how these technologies integrate.

| The Principle of Coriolis Measurement

Before diving into the specifics of the APl 5.6 standard, it is vital to understand the
physics that make Coriolis meters a preferred choice for high-accuracy
applications. Unlike volumetric flow meters, which measure the space a fluid
occupies, Coriolis meters measure mass directly.

| The Coriolis Effect in Instrumentation

A Coriolis meter typically consists of one or two vibrating tubes. An internal drive
coil causes the tubes to oscillate at their resonant frequency. When a fluid (liquid
or gas) flows through these vibrating tubes, the mass of the fluid in motion
generates a Coriolis force. This force causes a slight distortion or "twist" in the
tubes.
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Phase Shift: Sensors located at the inlet and outlet of the tubes detect the
vibration. When there is no flow, the tubes vibrate in sync. As flow increases, the
Coriolis force causes the tubes to twist, creating a time delay or "phase shift"
between the inlet and outlet sensors. This phase shift is directly proportional to the
mass flow rate.

Density Measurement: The resonant frequency at which the tubes vibrate changes
depending on the density of the fluid inside. By measuring this frequency, the
meter can provide real-time density data.

Temperature Compensation: Because the elasticity of the metal tubes changes
with temperature, Coriolis meters include internal RTDs (Resistance Temperature
Detectors) to correct the flow and density calculations automatically.

| Overview of APl MPMS Chapter 5.6

The APl MPMS Chapter 5.6 standard specifically addresses the "Measurement of
Liquid Hydrocarbons by Coriolis Meters." It was developed to establish a uniform
practice for the design, installation, operation, and maintenance of these meters in
the petroleum industry.

| Scope and Application

The standard is primarily concerned with custody transfer—the point at which
ownership of a fluid changes hands. In these scenarios, even a 0.1% error can
result in significant financial discrepancies. APl 5.6 covers:

1. Selection Criteria: Guidelines for choosing a meter based on fluid properties
such as viscosity, vapor pressure, and corrosivity.

2. Field Proving: Methods for verifying the accuracy of the meter while it is in
service, using master meters or displacement provers.

3. Calculation Procedures: Standardized formulas for converting raw meter signals
into corrected mass and volume units at base conditions (typically 15°C or 60°F).
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| Key Evaluation Criteria for Selection

When selecting a meter to meet APl MPMS Chapter 5.6 Coriolis meters official
standards, several technical factors must be evaluated. These criteria ensure the
instrument performs within the required uncertainty limits.

Accuracy

Turndown Ratio

Pressure Drop

Wetted Materials

Zero Stability

Coriolis Meter

Requirement

Typically £0.10% to +0.05%

20:1 to 100:1

Fluid-dependent (e.g., 0.5 to
2 bar)

316L Stainless Steel,
Hastelloy, or Titanium

Low Zero Offset

Impact on Measurement

Critical for custody transfer
and high-value fluids.

Ability to maintain accuracy
across varying flow rates.

High pressure drop can
cause flashing in volatile
liquids.

Must be chemically
compatible with the
hydrocarbon.

Determines the meter's
performance at the low end
of the flow range.

| Installation Considerations for Compliance

Proper installation is the most critical factor in achieving the performance levels
mandated by API 5.6. Even the most advanced meter will fail to meet official
standards if installed incorrectly.

| Orientation and Support

Liquid Service: For liquid hydrocarbons, the tubes should ideally point downward
(in a "U" shape) or be installed vertically with upward flow. This prevents gas
bubbles from becoming trapped in the tubes, which can cause measurement noise.
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Mechanical Stress: The meter must be supported by the adjacent piping, but it
should not be used to support the weight of the pipe itself. Excessive vibration
from pumps or compressors should be dampened using flexible couplings or
specialized mounting brackets.

| Zeroing the Meter

APl 5.6 emphasizes the importance of the "Field Zero." After installation and under
full process pressure and temperature, the flow must be completely stopped using
block valves. The transmitter is then commanded to perform a zero calibration.
This accounts for the unique mechanical stresses of the specific installation.

| Avoiding Aeration

Coriolis meters are sensitive to two-phase flow (gas entrained in liquid). Entrained
gas changes the damping characteristics of the vibrating tubes, leading to "slug
flow" errors. To comply with API standards, systems should include air eliminators
upstream of the meter if there is a risk of gas entrainment.

| Comparison: Coriolis Flow vs. Level Measurement

In many industrial tanks and vessels, flow meters are used in conjunction with
level transmitters to verify inventory. While Coriolis meters provide the flow rate
into or out of a tank, level meters provide the actual volume or mass currently
stored.
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Parameter Coriolis Flow Meter Radar/Ultrasonic Level
Meter

Primary Variable Mass Flow Rate (kg/h) Distance/Level (mm/m)

Direct Mass Yes No (Requires
density/strapping table)

Installation In-line (Requires pipe cutting) Top-mounted (Non-contact or
probe)

Maintenance Low (No moving parts) Very Low (No contact with
fluid)

API Standard MPMS Chapter 5.6 MPMS Chapter 3.1B/ 3.6

For facilities managing bulk storage, integrating high-accuracy level sensors—such
as those found on the Main Page—with Coriolis flow data allows for a "Mass
Balance" check. If the flow meter says 1,000 kg entered the tank, but the level
meter only shows an increase of 950 kg, operators can quickly identify leaks or
calibration drifts.

| Common Risks and Limitations

Despite their high accuracy, Coriolis meters operating under API 5.6 guidelines are
not immune to challenges:

1. Cavitation and Flashing: If the pressure drop across the meter is too high, the
liquid may vaporize (flash), leading to severe measurement errors and potential
damage to the meter tubes.

2. High Viscosity: Extremely viscous fluids (like heavy crude or bitumen) require
more power to vibrate the tubes, which can limit the maximum flow rate and
increase the pressure drop.

3. Vibration Interference: If the meter's drive frequency matches the vibration
frequency of nearby machinery (like a large centrifugal pump), the readings may
become unstable.
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| Confirmation Steps for Project Engineers

Before finalizing a Coriolis meter specification for an APl-compliant project, the
following steps should be confirmed:

Verify the Fluid Properties: Obtain accurate data on the minimum/maximum flow
rate, operating pressure, temperature, and viscosity.

Review Proving Capabilities: Ensure the facility has a method to prove the meter
according to APl MPMS Chapter 4 (Proving Systems).

Check Communication Protocols: Most modern Coriolis transmitters support HART,
Modbus, or Foundation Fieldbus. Ensure the control system can handle the
high-speed data output required for accurate totalization.

Consult the Manufacturer: Work with a professional manufacturer to perform a
sizing report. This report will predict the accuracy and pressure drop for your
specific process conditions.

| Frequently Asked Questions (FAQ)

Q: Does API 5.6 require a specific straight run of pipe before the meter?

A: Unlike orifice plates or turbine meters, Coriolis meters are generally not
sensitive to flow profile disturbances. Therefore, APl 5.6 does nhot mandate long
straight pipe runs. However, some straight piping is often recommended to reduce
mechanical stress on the meter flanges.

Q: Can a Coriolis meter measure volume if the standard asks for mass?

A: Yes. Since the meter measures both mass and density, it can calculate the
volume (Volume = Mass / Density). APl 5.6 provides the formulas to correct this
volume to standard reference temperatures.

Q: How often should a Coriolis meter be proved?
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A: The frequency is usually determined by the contract between the buyer and
seller or by local regulatory bodies. However, APl recommends proving after initial
installation, after any repair, or at regular intervals (e.g., monthly or quarterly)
depending on the volume of fluid being measured.

Q: Is a Coriolis meter suitable for cryogenic liquids?

A: While API 5.6 focuses on hydrocarbons, Coriolis technology is widely used for
cryogenic fluids like LNG. Specialized materials and vacuum-jacketed housings are
required for these applications.

| Conclusion

Adhering to the API MPMS Chapter 5.6 Coriolis Meters Official standard is the most
effective way to ensure that liquid hydrocarbon measurement is accurate,
defensible, and reliable. By understanding the underlying Coriolis principle and
following strict installation and proving protocols, industrial operators can minimize
uncertainty and maximize the value of their process data.

For engineers looking to complement their flow measurement systems with
industry-leading level detection technology, exploring the range of radar,
ultrasonic, and hydrostatic sensors on the Main Page is a recommended next step
in building a robust measurement infrastructure.



