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A practical guide to stimline, covering the reader intent, the relationship to
stimline, key evaluation criteria, common risks, and the information the intended

project audience should confirm before taking the next step.




Stimline

Main topic: Main Page
https://www.level-meters.com/

In the modern landscape of oil and gas operations, the integration of digital
automation and precision instrumentation has become the standard for ensuring
safety, efficiency, and environmental compliance. Within well intervention and
stimulation workflows—areas where companies like Stimline provide sophisticated
digital infrastructure—the accuracy of fluid level measurement is a critical variable.
Whether managing chemical additives, hydraulic fluids, or produced water, the
ability to monitor tank levels in real-time allows for the seamless execution of
automated logic and remote monitoring.

For engineers and project managers tasked with designing these integrated
systems, selecting the appropriate level measurement technology is not merely a
matter of finding a sensor; it is about ensuring that the physical data layer aligns
with the digital twin and control architecture. This guide examines the technical
principles of level measurement and how they interface with high-stakes industrial
automation environments.

| Understanding Level Measurement Principles

Before selecting a sensor for an automated intervention system, it is essential to
understand the physics behind the primary measurement technologies. Each
method has distinct advantages depending on the fluid properties and tank
conditions.

|Radar Level Measurement (Guided and Non-Contact)

Radar technology utilizes electromagnetic waves to determine the distance to the
surface of a liquid. In non-contact radar, the sensor emits a high-frequency signal
(typically in the 26GHz or 80GHz range) that reflects off the product surface and
returns to the antenna. The time-of-flight (ToF) is used to calculate the distance.

Advantages: Radar is largely unaffected by changes in pressure, temperature, or
the presence of vapors. This makes it ideal for the volatile fluids often found in
oilfield stimulation units.
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Guided Wave Radar (GWR): This variant uses a physical probe to guide the signal.
It is particularly effective in low-dielectric fluids or applications where surface
turbulence and foam are present.

| Ultrasonic Level Sensors

Ultrasonic sensors operate on a similar time-of-flight principle but use sound waves
instead of electromagnetic waves. The sensor emits a pulse that bounces off the
liquid surface.

Advantages: These are cost-effective, non-contact solutions for water-based fluids
and simple storage applications.

Limitations: Ultrasonic waves are sensitive to air temperature gradients, heavy
foam, and vacuum conditions, which can attenuate the sound signal and lead to
measurement errors.

| Hydrostatic Level Transmitters

Hydrostatic measurement relies on the principle that the pressure at the bottom of
a liquid column is directly proportional to the height of the liquid and its density ($P
= \rho \cdot g \cdot h$). By measuring the head pressure, the transmitter can
calculate the level.

Advantages: Simple to install (often via a bottom flange or as a submersible probe)
and highly reliable for vented tanks with consistent fluid density.

Limitations: If the fluid density changes significantly—common in chemical
blending for stimulation—the sensor requires recalibration or compensation to
maintain accuracy.
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The Intersection of Level Sensing and Stimline
Systems

Digitalization in well intervention, often associated with the Stimline IDEX platform
or similar automation suites, requires high-fidelity data to drive decision-making.
When level meters are integrated into these ecosystems, they serve as the "eyes"
of the automated process.

1. Real-Time Fluid Accounting: During stimulation, the rate of chemical
consumption must be monitored to ensure the recipe follows the design.
High-accuracy radar meters provide the resolution necessary to detect small
changes in volume over short periods.

2. Automated Pump Protection: Level switches and continuous transmitters provide
the interlock signals necessary to prevent pump cavitation. If a tank level drops
below a critical threshold, the digital control system can automatically throttle or
shut down pumps to prevent equipment damage.

3. Remote Operations: By utilizing digital protocols such as HART, Modbus, or
Foundation Fieldbus, Welk level meters can transmit diagnostic data alongside the
level measurement. This allows remote operators using Stimline's digital tools to
verify sensor health without being physically present on the skid.

| Technical Selection Criteria

When specifying level instrumentation for integration with automated oilfield
equipment, the following technical parameters must be evaluated:

| 1. Fluid Characteristics

Dielectric Constant (er): For radar measurement, the dielectric constant of the fluid
determines the strength of the reflected signal. Hydrocarbons generally have low
dielectrics, necessitating high-sensitivity radar units or guided wave systems.
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Viscosity and Coating: If a fluid is prone to coating the sensor (e.g., heavy crude or
thick polymers), non-contact radar or ultrasonic sensors are preferred over
contact-based probes.

| 2. Process Conditions

Pressure: High-pressure separators require sensors with robust process seals,
often utilizing tantalum or Hastelloy diaphragms.

Temperature: Extreme ambient temperatures in oilfield environments (from arctic
to desert conditions) require transmitters with compensated electronics and
high-temperature process connections.

| 3. Hazardous Area Certifications

Given the presence of flammable gases in well intervention, sensors must carry
appropriate ATEX, IECEX, or North American Class/Division certifications. This
ensures that the instrument will not become an ignition source in the event of a
gas release.

Selection Table: Level Technologies for Oilfield
Applications
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Technology Typical Accuracy G EVEE] T[] Key Limitation
Application
Non-Contact Chemical =2 mm 30m - 120m High cost
Radar storage, crude relative to
tanks ultrasonic
Guided Wave Small tanks, low = %£3 mm 6m - 30m Probe can be
Radar dielectric fluids damaged by
agitators
Ultrasonic Water tanks, +0.25% FS 10m - 20m Affected by
wastewater heavy foam and
vapor
Hydrostatic Submersible *+0.1% FS Up to 200m Density
well monitoring H20 changes affect
accuracy
Magnetic Gauge High-pressure Visual + Switch Custom Mechanical
boilers, parts can wear
separators

| Installation and Engineering Considerations

Proper installation is as critical as sensor selection. Even the most advanced radar
meter will fail to provide accurate data if installed incorrectly.

Nozzle Geometry: For non-contact radar, the nozzle height and diameter must be
chosen to prevent the signal from reflecting off the nozzle walls. A 1:1 ratio is often
recommended, or the use of an extension to ensure the antenna clears the nozzle.

Obstruction Mapping: Internal tank structures like ladders, agitators, or heating
coils can create "false echoes." Modern digital level meters allow for "background
noise mapping," where the sensor is taught to ignore these static reflections.

Dead Zones (Blocking Distance): Every sensor has a minimum distance it cannot
measure (the "dead zone"). For small chemical tanks used in stimulation, it is vital
to ensure the sensor is mounted high enough that the maximum fill level does not
enter this zone.
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Cable Shielding: In environments with heavy machinery and VFDs (Variable
Frequency Drives), electromagnetic interference (EMI) can corrupt sensor signals.
Using shielded twisted-pair cabling and proper grounding is mandatory for data
integrity.

| Risks and Mitigation in Automated Environments

Integrating level data into a digital workflow like a stimline-supported operation
introduces specific risks that must be managed:

Signal Latency: In fast-acting control loops, the refresh rate of the level sensor
must be high enough to prevent overshoot. Radar sensors typically offer faster
update rates than ultrasonic units.

Data Silos: If the level meter uses a proprietary protocol that does not
communicate with the main control PLC or the Stimline digital platform, the data
becomes useless for automation. Always specify open protocols like Modbus RTU
or HART.

Environmental Degradation: Salt spray, UV exposure, and vibration can degrade
sensor housings. Selecting 316L stainless steel or high-grade reinforced polymers
for housings is a standard requirement for offshore and mobile intervention units.

| Frequently Asked Questions (FAQ)

Q: Can radar level meters see through foam?

A: It depends on the foam density. Light, airy foam can often be penetrated by
high-frequency radar, but dense, wet foam may reflect the signal. In cases of
persistent heavy foam, Guided Wave Radar (GWR) is the more reliable choice.

Q: How often do hydrostatic level transmitters need calibration?

A: While the electronic drift is minimal, the physical sensor should be checked
annually, especially if the fluid is corrosive or contains solids that could clog the
sensing diaphragm.

Q: Is it possible to use one sensor for multiple fluid types?
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A: Radar and ultrasonic sensors are generally fluid-independent as long as the
surface reflects the signal. However, hydrostatic sensors must be adjusted for the
specific gravity (density) of each fluid to maintain accuracy.

Q: How does the Stimline digital ecosystem benefit from Welk sensors?

A: Precise sensors provide the foundational data that allows automation software
to calculate pump efficiencies, chemical concentrations, and job progress
accurately. Without reliable field data, the digital twin cannot reflect reality.

| Conclusion

As well intervention becomes increasingly data-driven, the role of the level meter
has evolved from a simple gauge to a critical data node. By understanding the
measurement principles and the specific demands of the oilfield environment,
engineers can select instrumentation that enhances the capabilities of digital
platforms and automated systems. For a comprehensive overview of available
technologies and technical specifications, professionals are encouraged to visit the
Main Page for detailed product data and application support. Selecting the right
tool today ensures the safety and efficiency of the automated oilfield of tomorrow.



