WELK | REFERENCE GUIDE

Nms7

A practical guide to nms7, covering the reader intent, the relationship to nms7, key
evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.

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

Welk Reference Guide 1



WELK REFERENCE GUIDE Nms7

In the realm of high-precision tank gauging, the NMS7 series represents a
sophisticated class of intelligent servo level gauges designed specifically for
custody transfer and inventory management applications. These instruments are
engineered to meet the stringent requirements of the oil and gas, chemical, and
petrochemical industries, where even a millimeter of measurement error can
translate into significant financial discrepancies. This article provides a technical
overview of the NMS7 technology, its operating principles, comparison with
alternative technologies like radar, and practical guidance for engineering
selection and installation.

| Understanding the Measurement Principle of NMS7

The NMS7 operates on the principle of displacement and force balance, commonly
referred to as servo-level gauging. Unlike traditional float-based systems that rely
on buoyancy alone, the NMS7 uses a small displacer suspended by a thin metallic
measuring wire. This wire is wound around a drum driven by a high-precision servo
motor.

| The Force Balance Loop

When the displacer is lowered and touches the liquid surface, its weight decreases
due to the buoyancy force exerted by the liquid. A sensitive force sensor within the
gauge detects this change in weight. The internal microprocessor then commands
the servo motor to adjust the position of the displacer to maintain a constant
"balance" weight.

As the liquid level rises or falls, the displacer moves accordingly to maintain this
equilibrium. The rotation of the wire drum is precisely measured by an encoder,
which translates the angular position into a highly accurate linear level reading.
Because the system actively tracks the surface, it can achieve a repeatability of
+0.4 mm (0.016 inches) or better, making it one of the most accurate methods for
large-scale storage tank monitoring.
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| Multi-Functional Capabilities

Beyond simple level measurement, the NMS7 technology is capable of performing
several auxiliary functions:

1. Interface Measurement: By adjusting the force balance setpoint, the displacer
can be programmed to detect the interface between two immiscible liquids (e.g.,
oil and water).

2. Density Measurement: By measuring the buoyancy force at different depths, the
instrument can calculate the density profile of the tank contents.

3. Bottom Level Measurement: The gauge can detect the tank bottom to calibrate
the zero point or measure water bottoms.

| NMS7 vs. Radar Level Measurement

For many industrial applications, engineers must choose between servo gauges
like the NMS7 and non-contact radar level meters. While Welk specializes in a
broad range of Main Page solutions including radar and ultrasonic sensors,
understanding the trade-offs is essential for proper system design.

m NMS7 (Servo) Radar (Non-Contact)

Accuracy Extremely High (£0.4 mm) High (1 mm to £3 mm)
Contact Contact (Displacer/Wire) Non-Contact

Moving Parts Yes (Servo motor/Drum) No

Media Influence Affected by density/viscosity Affected by Dielectric

Constant (DC)

Maintenance Regular wire/displacer Minimal
inspection

Installation Requires stilling well for Can be used in open tanks or
turbulence wells
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While the NMS7 excels in custody transfer due to its extreme precision and ability
to measure density, radar level meters are often preferred for corrosive or highly
viscous media where contact with the liquid could lead to mechanical failure or
buildup on the measuring wire. For a comprehensive review of these technologies,
engineers should consult the Main Page to evaluate which sensor suits their
specific chemical compatibility and maintenance profile.

| Key Evaluation Criteria for Selection

When specifying an NMS7 or a similar high-precision gauge for a project, several
technical factors must be confirmed to ensure long-term reliability.

| 1. Tank Geometry and Obstructions

Servo gauges require a clear vertical path for the displacer. Any internal
obstructions, such as heating coils, agitators, or ladders, will interfere with the
measurement. In tanks with significant internal structures or high turbulence, a
stilling well (a vertical pipe with venting holes) is mandatory to provide a calm
environment for the displacer.

| 2. Media Properties

The viscosity of the liquid is a critical factor. Extremely viscous liquids can "cling"
to the measuring wire or the displacer, adding weight and introducing errors.
Similarly, if the liquid is prone to crystallization or polymerization, a non-contact
radar solution may be a more robust choice.

| 3. Pressure and Temperature Ratings

Standard NMS7 units are typically designed for atmospheric or low-pressure
storage tanks. For high-pressure liquefied gases (LPG/LNG), specialized
high-pressure versions with magnetic couplings are required to maintain tank
integrity. Temperature also affects the expansion of the measuring wire, which the
internal electronics must compensate for using a known temperature coefficient.
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| Practical Selection Table

Use the following table as a general reference for typical NMS7 performance
parameters in industrial settings.

Specification (Metric) Specification (Imperial)

Measuring Range Up to 36,000 mm Up to 118 ft

Level Accuracy +0.4 mm +0.016 in

Interface Accuracy 2.0 mm +0.080 in

Operating Pressure Up to 25 bar (standard) Up to 362 psi

Process Temperature -200°C to +250°C -328°F to +482°F
Ambient Temperature -40°C to +60°C -40°F to +140°F

Wire Material Stainless Steel / Hastelloy Stainless Steel / Hastelloy

| Installation Considerations

Proper installation is the most significant factor in achieving the rated accuracy of
an NMS7 system. Engineers should adhere to the following checklists during the
design and commissioning phases.

| Mechanical Alignment

The gauge must be mounted perfectly level. A tilt of even a few degrees can cause
the measuring wire to rub against the nozzle or the stilling well wall, creating
friction that negates the sensitivity of the force balance mechanism. Most units
include a built-in leveling bubble or flange adjustment screws.
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| Stilling Well Design

If a stilling well is used, it should be constructed from seamless pipe with an
internal diameter typically between 100 mm and 150 mm (4 to 6 inches). The
interior surface must be smooth and free of burrs. Vent holes must be drilled at
regular intervals to ensure the liquid level inside the well accurately reflects the
level in the main tank.

| Nozzle Requirements

The mounting nozzle should be as short as possible to minimize the risk of
condensation or debris accumulation. For heated tanks, insulation around the
nozzle and the gauge base may be necessary to prevent the formation of "cold
spots" where vapors might condense on the measuring wire.

| Limitations and Risks

Despite its high precision, the NMS7 is not a universal solution. Engineers must be
aware of the following limitations:

Mechanical Wear: Because it contains a motor, gears, and a thin wire, the NMS7
has a finite mechanical lifespan. The wire can eventually fatigue or snap if
subjected to constant high-frequency turbulence.

Buildup: In applications like crude oil storage, paraffin or wax buildup on the
displacer can change its displacement volume, leading to a drift in accuracy.
Regular cleaning cycles or "auto-wipe" functions are often necessary.

Vapor Influence: In very deep tanks, the weight of the measuring wire itself
becomes significant. While the NMS7 compensates for this, high-density vapors
(like high-pressure LPG) can exert a buoyancy force on the wire that requires
additional calibration.
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| Frequently Asked Questions (FAQ)

Q: Can the NMS7 measure the level of solids or powders?

A: No. Servo gauges are designed for liquids. The displacer relies on buoyancy and
surface tension, which do not behave predictably with solid granules or powders.
For solids, ultrasonic or radar sensors are recommended.

Q: How often does the measuring wire need to be replaced?

A: In clean, non-corrosive environments, the wire can last for 5 to 10 years. In
corrosive environments (e.g., sour crude), annual inspections are recommended,
and the use of Hastelloy or PTFE-coated wires may be necessary.

Q: Does the NMS7 require a constant power supply?

A: Yes. Because the servo motor must actively hold the displacer in position, a
stable power supply is required. In the event of a power failure, the displacer will
remain at its last position, but it will not track level changes until power is restored.

Q: Is the NMS7 suitable for small process vessels?

A: Generally, no. The NMS7 is optimized for large storage tanks (heights over 5
meters). For small process vessels with high agitation, hydrostatic transmitters or
guided wave radar are typically more cost-effective and reliable.

| Conclusion

The NMS7 remains a gold standard for high-accuracy inventory control and
custody transfer. Its ability to provide level, interface, and density measurements
in a single instrument offers significant value for tank farm operators. However,
the mechanical complexity of servo gauging requires careful installation and a
commitment to routine maintenance. For applications where non-contact
measurement or lower maintenance is a priority, exploring the full range of
industrial instruments on the Main Page will help project managers select the most
appropriate technology for their specific operational environment.
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