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In the landscape of industrial process automation, precise pressure and level
measurement are fundamental to operational safety and efficiency. The Cerabar
PMP71B represents a high-end digital pressure transmitter designed to meet the
rigorous demands of modern industrial environments. Utilizing a metal diaphragm
and piezoresistive sensor technology, this instrument is engineered for process
pressure measurement as well as hydrostatic level applications in liquids.

As a professional manufacturer of industrial level measurement instruments, Welk
recognizes the importance of selecting the right technology for specific process
conditions. Whether dealing with high-pressure steam, corrosive chemicals, or
standard water treatment, understanding the technical nuances of devices like the
Cerabar PMP71B is essential for engineering teams. For those seeking a broader
range of solutions, including radar and ultrasonic options, you can explore our Main
Page for detailed product specifications.

| Measurement Principles

The Cerabar PMP71B functions primarily on two measurement principles
depending on its application: process pressure and hydrostatic level.

| Process Pressure Measurement

In process pressure applications, the metal diaphragm of the sensor is deflected by
the applied pressure. This deflection changes the resistance of a piezoresistive
bridge located on the rear of the diaphragm. The electronics within the transmitter
convert this change in resistance into a standardized electrical signal, typically 4 to
20 mA with HART communication. This method allows for high-precision monitoring
of pipes and vessels, with the ability to withstand significant overpressure events.

| Hydrostatic Level Measurement

For level measurement, the device utilizes the hydrostatic paradox. The pressure
exerted by a liquid column at a specific depth is directly proportional to the height
of the liquid and its density. The formula used is:

P=p¥dgxh
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Where:

P = Hydrostatic pressure (Pa or bar)

p (rho) = Density of the medium (kg/m?3)

g = Acceleration due to gravity (approx. 9.81 m/s?)
h = Height of the liquid column (m)

By measuring the pressure at the bottom of a tank, the Cerabar PMP71B can
calculate the liquid level. In vented tanks, a gauge pressure transmitter is used to
compensate for atmospheric pressure. In pressurized tanks, a differential pressure
setup or two synchronized transmitters may be required to subtract the top-side
gas pressure from the total pressure at the bottom.

| Technical Features and Evaluation Criteria

When evaluating the Cerabar PMP71B for a project, several key technical
attributes define its performance and suitability for specific environments.

| Sensor Technology

The PMP71B utilizes a metal diaphragm, which is often preferred over ceramic
sensors in applications involving high pressure (up to 700 bar / 70 MPa) or where
hydrogen permeation is a risk. Gold-plated diaphragms are available to mitigate
hydrogen diffusion, which can otherwise cause sensor drift and eventual failure in
specific chemical processes.

| Accuracy and Long-term Stability

One of the defining characteristics of this series is its reference accuracy. High-tier
configurations offer accuracy up to £0.025% of the set span. Furthermore, the
device is designed for long-term stability, often cited at less than 0.05% of the
upper range limit (URL) per year, reducing the frequency of required
re-calibrations.
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| Communication and Integration

The device supports modern communication protocols, including HART 7,
PROFIBUS PA, and FOUNDATION Fieldbus. These protocols allow for the
transmission of diagnostic data, which is critical for predictive maintenance
strategies. The inclusion of "Heartbeat Technology" provides documented proof of
instrument health without interrupting the process.

| Selection Table for Process Conditions

Choosing the correct configuration of a pressure transmitter requires matching the
instrument hardware to the process medium and environment. The following table
provides a general guideline for selecting features based on common industrial

scenarios.

Process Condition Recommended Connection Type Considerations
Diaphragm
Material
Standard Water/Oil 316L Stainless Steel Threaded / Flange Cost-effective,
reliable
Corrosive Chemicals Alloy C276 or Flanged with Seal Resistance to
Tantalum acid/alkali
High Temperature 316L with Capillary Remote Seal Protects electronics
(=>150°C) from heat
Hygienic 316L (Ra < 0.76 pm) Tri-Clamp / Varivent Easy to clean
(Food/Pharma) (CIP/SIP)
High Pressure (=400 Reinforced Metal High-pressure Safety factors and
bar) Thread burst pressure

| Installation Considerations

Proper installation is paramount to ensuring the accuracy and longevity of the
Cerabar PMP71B. Incorrect mounting can lead to measurement errors or
mechanical damage.

Welk Reference Guide 4



WELK REFERENCE GUIDE Cerabar Pmp71b

1. Orientation: The transmitter can be mounted in any orientation, but it is
important to note that the position can affect the zero point due to the weight of
the oil filling in the sensor. A zero-point adjustment should be performed after
installation.

2. Impulse Lines: When measuring gas, the transmitter should be mounted above
the tapping point to allow condensate to drain back into the process. For liquids, it
should be mounted below the tapping point to ensure the impulse lines remain
filled with liquid and free of gas bubbles.

3. Venting: For gauge pressure transmitters, ensure the vent filter is not
obstructed. If the device is installed in an area where it might be submerged or
sprayed with high-pressure water, a closed venting system or a vent tube to a dry
area should be utilized.

4. Environmental Protection: While the housing is often rated IP66/68, cable glands
must be tightened correctly to prevent moisture ingress, which is a leading cause
of electronic failure in field instruments.

| Limitations and Common Risks

While the Cerabar PMP71B is a robust instrument, it is not a universal solution for
every application. Engineers must be aware of its limitations:

Density Sensitivity: Since hydrostatic level measurement relies on the density of
the liquid, any change in temperature or concentration that alters the density will
result in a level error unless compensated for in the control system.

Abrasive Media: Although metal diaphragms are tough, highly abrasive slurries can
wear down the thin membrane over time. In such cases, a flush-mounted ceramic
sensor or a non-contact radar might be more appropriate.

Vacuum Applications: Extreme vacuum can cause the diaphragm to bulge outward,
potentially damaging the sensor or causing the fill fluid to boil. Specialized
vacuum-resistant designs must be specified for these conditions.
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| Comparison with Alternative Technologies

In the context of level measurement, the PMP71B is often compared to non-contact
technologies such as radar or ultrasonic sensors.

Vs. Radar: Radar is independent of density and can be used in highly turbulent or
boiling liquids where pressure measurement might fluctuate. However, the
Cerabar PMP71B is generally more cost-effective for simple liquid level applications
and is unaffected by foam on the liquid surface, which can sometimes dampen
radar signals.

Vs. Ultrasonic: Ultrasonic sensors are limited by the gas composition and
temperature in the headspace of the tank. The PMP71B, being in direct contact
with the liquid at the bottom, is not affected by surface vapors or air temperature
gradients.

| Frequently Asked Questions (FAQ)

Q: Can the Cerabar PMP71B be used for safety-critical applications?

A: Yes, the device is developed according to IEC 61508 and is typically rated for
use in SIL 2 (Single Device) or SIL 3 (Homogeneous Redundancy) safety systems.

Q: How does the device handle temperature changes?

A: The transmitter includes internal temperature compensation. However, for
extreme process temperatures, remote seals with capillaries are used to isolate
the electronics from the heat source.

Q: Is it possible to change the measurement range after purchase?

A: Yes, the device features a high "turndown" ratio, allowing the user to re-range
the 4-20mA signal to a smaller portion of the sensor's maximum capacity without
losing significant accuracy.

Q: What is the benefit of the dual-compartment housing?
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A: The dual-compartment housing separates the terminal side from the electronics
side. This protects the sensitive electronic components from the environment
during wiring and commissioning.

| Conclusion

The Cerabar PMP71B is a cornerstone of precision pressure and level
measurement in the B2B industrial sector. Its combination of high accuracy, robust
metal diaphragm technology, and advanced diagnostics makes it a reliable choice
for demanding process industries. By understanding the measurement principles
and adhering to strict installation guidelines, plant operators can ensure long-term
stability and safety. For more information on various level measurement
technologies and to compare different sensor types, visit the Main Page of our
engineering resource center.
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