What Are Flowlines

A practical guide to what are flowlines, covering the reader intent, the relationship
to what are flowlines, 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 architecture of industrial fluid management and oil and gas
production, the term "flowline" represents a critical piece of infrastructure. To
understand what are flowlines, one must look at the transition point between raw
extraction or source supply and the initial stages of processing. These pipelines
serve as the primary conduits, transporting fluids—often a mixture of oil, gas,
water, or chemicals—from a wellhead or source to a gathering manifold, a
separator, or a storage tank.

For engineers and facility managers, flowlines are more than just pipes; they are
dynamic systems where pressure, temperature, and phase changes must be
monitored constantly. Effective management of these lines is inextricably linked to
accurate level measurement in the vessels they feed. As a professional
manufacturer, Welk provides the instrumentation necessary to ensure that the
fluids arriving through these lines are managed safely and efficiently. You can
Review product options and application support to see how specific level
technologies integrate with flowline-fed systems.

The Technical Definition: Understanding What Are
Flowlines

What are flowlines in a practical, industrial context? Technically, a flowline is the
pipeline that connects a single wellhead to a manifold or process equipment. In a
broader industrial automation sense, it refers to any pipe that carries a raw
process fluid from its point of origin to the first major piece of processing
equipment.

Unlike transmission pipelines, which transport refined or stabilized products over
hundreds of kilometers at high pressures, flowlines are typically shorter and
operate at pressures closer to the source (wellhead) pressure. They are often
subject to "multiphase flow," where liquids and gases move together, creating
challenges for both transport and measurement.



What Are Flowlines

| Key Components of a Flowline System

1. Wellhead Connection: The point of origin where the fluid enters the line.

2. Piping: Usually constructed from carbon steel, corrosion-resistant alloys, or
flexible composites depending on the chemistry of the fluid.

3. Valves and Chokes: Used to regulate the flow rate and manage the pressure
drop from the source.

4. Instrumentation Ports: Locations where temperature, pressure, and flow sensors
are installed.

5. Termination Point: Usually a separator or a header manifold where multiple
flowlines converge.

| Measurement Principles in Flowline-Fed Systems

Before selecting instrumentation for the vessels at the end of a flowline, it is
essential to understand the physics of the measurement. Because flowlines often
deliver turbulent, multiphase mixtures, the destination tanks (such as knock-out
drums or 3-phase separators) require robust level detection.

|Radar Level Measurement (FMCW and Pulse)

Radar technology is the gold standard for many flowline applications. It operates
on the Time-of-Flight (ToF) principle.

Pulse Radar: Sends a microwave sighal that bounces off the liquid surface. The
time taken for the signal to return determines the distance.

FMCW (Frequency Modulated Continuous Wave): Transmits a continuous signal
with a changing frequency. The difference in frequency between the transmitted
and received signal is proportional to the distance. FMCW is generally more
accurate in the turbulent conditions often found at the end of a high-velocity
flowline.
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| Ultrasonic Level Sensing

Ultrasonic sensors emit high-frequency sound waves. Like radar, they use ToF to
calculate level. However, because sound requires a medium (air/gas) to travel,
changes in gas density or the presence of heavy foam—common in flowline
fluids—can attenuate the signal. These are best used in atmospheric tanks or
stable water-treatment applications.

| Hydrostatic Pressure

This principle measures the pressure exerted by a liquid column. The pressure at
the bottom of a tank is equal to the height of the liquid multiplied by its density.
While reliable, this method requires a constant fluid density. If the flowline delivers
a varying oil-to-water ratio, the density changes, and the level reading may drift
unless compensated.

| Selection Criteria for Level Instrumentation

Choosing the right instrument depends on the characteristics of the fluid arriving
from the flowlines. The following table provides a selection guide based on
common industrial requirements.
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Technology Best For Pressure Limit | Temperature Key Limitation
Limit
Non-Contact Corrosive/Dirty Up to 160 bar Up to 450°C High cost for
Radar fluids basic tanks
Guided Wave Low dielectric Up to 400 bar Up to 450°C Probe can be
Radar fluids fouled by wax
Ultrasonic Water/Wastewater Up to 3 bar Up to 80°C Affected by
foam and
vacuum
Hydrostatic Vented tanks N/A Up to 100°C Density must be
constant
Magnetic Gauge  Visual Up to 250 bar Up to 400°C Mechanical
redundancy parts can stick

| Installation Considerations for Flowline Destinations

When a flowline enters a vessel, the fluid velocity can create significant
turbulence, surface ripples, and foam. To ensure accurate level measurement,
several installation best practices must be followed:

1. Stilling Wells and Bypass Chambers: For high-turbulence environments,
installing the level sensor (especially Guided Wave Radar or Magnetic Gauges)
inside a stilling well or an external bypass chamber isolates the measurement from
surface agitation.

2. Nozzle Positioning: The level instrument should never be installed directly above
the flowline inlet. The incoming stream will interfere with the signal path, leading
to false readings.

3. Venting and Equalization: In pressurized systems, ensure the vessel is properly
vented or that the transmitter is compensated for vapor space pressure to prevent
errors in hydrostatic or ultrasonic readings.

4. Dead Zones: Every sensor has a "blocking distance" or dead zone at the top.
Ensure the flowline maximum fill rate does not push the liquid into this zone, as the
sensor will lose track of the level.
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Common Risks and Challenges in Flowline
Management

Understanding what are flowlines also requires acknowledging the operational
risks involved in their maintenance.

| Slugging

Slugging occurs when gas and liquid move through the flowline in alternating large
"plugs" or slugs. When a liquid slug hits the separator at the end of the flowline, it
causes a rapid, massive spike in the liquid level. Instruments must have a fast
response time to trigger emergency shutdown valves (ESD) to prevent vessel
overfill.

| Paraffin and Scale Buildup

In many oilfield flowlines, waxes (paraffin) or mineral scales can precipitate out of
the fluid and coat the interior of the pipe and any submerged instrumentation. This
is a primary reason why non-contact radar is often preferred over mechanical
floats or probes that sit in the fluid.

| Corrosion and Erosion

Flowlines often carry sand (erosion) and CO2 or H2S (corrosion). Instrumentation
must be constructed from compatible materials like 316L Stainless Steel,
Hastelloy, or PTFE-coated probes to withstand these harsh conditions.

| Frequently Asked Questions (FAQ)

Q: What is the difference between a flowline and a gathering line?

A: A flowline typically connects a single well to a manifold. A gathering line is a
larger pipe that collects fluids from multiple flowlines and transports them to a
central processing facility.
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Q: Can | use ultrasonic sensors on flowlines carrying crude oil?

A: It is generally not recommended. Crude oil often produces foam and heavy
vapors that can absorb ultrasonic signals. Radar is a more reliable choice for these
applications.

Q: How do | manage level measurement if the flowline fluid is foaming?

A: High-frequency FMCW radar (80GHz) is often effective at penetrating light foam.
For heavy, thick foam, Guided Wave Radar (GWR) is superior because the probe
guides the signal through the foam to the actual liquid interface.

Q: What are flowlines made of in offshore environments?

A: Offshore flowlines are often flexible pipes made of multiple layers of steel and
thermoplastics to handle the movement of the sea and high external pressures.

| Conclusion

Identifying what are flowlines is the first step in designing a safe and efficient fluid
transport system. These lines are the vital links that bring raw materials to the
processing stage. However, the turbulence and multiphase nature of the fluids
they carry necessitate sophisticated level measurement solutions at their
destination. By applying the correct measurement principles—whether radar,
ultrasonic, or hydrostatic—and adhering to strict installation guidelines, operators
can ensure the long-term reliability of their industrial processes.

For more technical specifications and to explore level measurement solutions
tailored for flowline-fed vessels, visit the Main Page of Welk's industrial
instrumentation suite.



