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In the landscape of industrial process automation, the integration of analytical
sensing and physical level measurement is essential for maintaining operational
safety, product quality, and environmental compliance. While level measurement
instruments—such as those manufactured by Welk—provide critical data on the
volume and height of media within a vessel, analytical sensors like the cps71e
offer insights into the chemical composition and state of that media. For engineers
and plant operators, understanding the synergy between these technologies is
vital for designing robust control loops in water treatment, chemical processing,
and oil and gas applications.

This guide explores the technical role of the cps71e within the broader context of
process instrumentation, comparing its function with various level measurement
technologies and providing a framework for selection, installation, and
maintenance in demanding industrial environments.

Understanding the Role of Analytical and Level
Sensing

To manage a process effectively, operators must monitor both physical and
chemical parameters. Level measurement tells you "how much" is in the tank,
while analytical sensors like the cps71e tell you "what condition" the substance is
in.

|Ana|ytica| Measurement Principles (cps71le)

The cps71e is a specialized digital pH sensor, often utilizing Memosens technology.
The principle of pH measurement relies on a glass electrode that develops a
potential proportional to the hydrogen ion activity in a liquid. This potential is
measured against a reference electrode. In modern industrial setups, the transition
from analog to digital (as seen in the cps71e) allows for the storage of calibration
data within the sensor head itself, reducing the impact of moisture and
interference on signal transmission. This is particularly important in chemical tanks
where the level may fluctuate, exposing the sensor to different pressures and
temperatures.
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| Level Measurement Principles

Welk specializes in several core level measurement technologies that complement
analytical probes:

1. Radar Level Meters (FMCW/Pulse): These utilize electromagnetic waves to
measure the distance to the product surface. Radar is highly effective in
environments with varying temperatures and pressures because the speed of light
is not significantly affected by air density or vapor.

2. Ultrasonic Level Sensors: These use sound waves (piezoelectric crystals) to
detect the surface. The time-of-flight (ToF) between the emission of the pulse and
the receipt of the echo determines the level. This is a cost-effective, non-contact
solution for water treatment applications.

3. Hydrostatic Level Transmitters: These measure the pressure exerted by a liquid
column. Based on the density of the fluid, the transmitter calculates the height.
This is a reliable method for vented or pressurized tanks where the density
remains constant.

4. Magnetic Level Gauges: These provide a visual and electronic indication of level
using a float system, often used in high-pressure oil and gas separators.

| Technical Integration of the cps71e in Process Tanks

When a cps71e sensor is installed in a tank equipped with a Welk radar level
meter, the two instruments work in tandem to provide a comprehensive process
profile. For instance, in a neutralization tank, the radar meter ensures the tank
does not overflow (high-level alarm), while the cps71e monitors the pH to control
the dosing of acid or caustic agents.
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| Memosens Technology and Signal Integrity

The cps71e often features Memosens 2.0, which enables inductive signal
transmission. This eliminates the risk of corrosion or leakage at the cable
connection, a common failure point in traditional pH probes. When integrated with
a centralized PLC or DCS, the digital signal from the cps71e and the 4-20mA or
HART signal from a Welk level transmitter provide a high-resolution view of the
process without the risk of analog signal degradation over long distances.

| Comparison and Selection Criteria

Selecting the right combination of instruments requires an analysis of the media,
the vessel geometry, and the environmental conditions. The following table
provides a comparison between analytical sensors like the cps71e and various
level measurement technologies.

Selection Table: Process Instrumentation
Comparison

Ultrasonic
Level Sensor

Radar Level
Meter

cps71le Hydrostatic

Transmitter

(Analytical)

Primary pH / ORP Distance to Distance to Liquid Pressure

Measurement Surface Surface

Measurement Contact Non-contact Non-contact Contact

Style (Immersion) (Submerged)

Media High (Chemical Low (Dielectric High High (Density)

Sensitivity state) constant) (Vapor/Foam)

Pressure Range Up to 13 bar Up to 40+ bar Atmospheric to Depends on
(typical) 3 bar sensor rating

Temperature -152C to 13526 -40°C to -20°C to 80°C -10°C to 100°C

Range 2505+

Common Chemical, Oil & Gas, Water/Wastewater Industrial

Industry Pharma Chemical Automation
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| Installation Considerations for Integrated Systems

Proper installation is the most critical factor in ensuring the longevity and accuracy
of both the cps71e and level measurement devices.

| Positioning the cps71e

Analytical probes should be installed where there is constant flow or
representative mixing. If the probe is installed in a "dead zone" of the tank, the pH
reading may not reflect the actual state of the bulk liquid. Furthermore, the probe
must remain submerged; if the liquid level drops below the probe due to a failure
in level control, the glass electrode can dry out, leading to permanent damage or
the need for frequent re-hydration.

| Positioning Welk Level Meters

Radar/Ultrasonic: These should be mounted away from the tank walls and internal
obstructions like agitators or ladders to avoid false echoes. The sensor face must
be perpendicular to the liquid surface.

Hydrostatic: These are typically mounted at the bottom of the tank or via a flange.
It is essential to ensure that any sediment buildup does not block the diaphragm.

| Cable Management and Grounding

For digital sensors like the cps71e, using shielded cables and maintaining proper
grounding is essential to prevent electromagnetic interference (EMI) from
high-power equipment like pumps or agitators. Welk level meters often include
built-in surge protection, but system-wide grounding protocols must be followed to
protect the sensitive electronics in both the level and analytical transmitters.
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| Maintenance and Risk Mitigation

Industrial environments pose several risks to instrumentation, including chemical
attack, mechanical stress, and thermal shock.

| Common Risks for the cps71e

1. Electrode Fouling: In wastewater or oily applications, the glass membrane of the
cps71e can become coated. This increases response time and decreases accuracy.
Automated cleaning systems or manual cleaning with specific detergents are
required.

2. Reference Poisoning: Chemicals can migrate into the reference system of the
probe, changing its potential. Choosing a probe with a stabilized reference or a
pressurized junction can mitigate this.

3. Glass Breakage: High-velocity flows or solids in the media can break the fragile
glass bulb.

| Common Risks for Level Meters

1. Condensation and Build-up: On ultrasonic and radar sensors, heavy
condensation or material buildup on the antenna can attenuate the signal. Welk
offers models with specialized lens antennas or air purge systems to combat this.

2. Density Fluctuations: For hydrostatic sensors, if the density of the liquid changes
(e.g., due to temperature or concentration changes), the level reading will drift
unless compensated by the control system.

|Frequent|y Asked Questions (FAQs)

Q: Can the cps71e be used in hazardous areas?
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A: Yes, many versions of the cps71e are designed with intrinsic safety (Ex) ratings,
making them suitable for use in Zone 0, 1, and 2 when used with appropriate
barriers. Similarly, Welk provides explosion-proof radar and hydrostatic meters for
these environments.

Q: How often should | calibrate my sensors?

A: Calibration frequency depends on the process aggressiveness. Analytical
sensors like the cps71e typically require more frequent calibration (weekly to
monthly) compared to level meters, which may only require annual verification.
Digital Memosens technology allows for "Lab-to-Process" calibration, where
sensors are calibrated in a controlled lab and then swapped into the field.

Q: What is the maximum cable length for digital sensors?

A: Digital signals are much more robust than analog signals. While analog pH
cables are usually limited to 10-20 meters before signal loss occurs, digital cables
for sensors like the cps71e can often extend up to 100 meters without loss of
accuracy.

Q: How do | choose between a radar level meter and an ultrasonic sensor?

A: Choose radar for high-pressure, high-temperature, or vacuum applications, or
where dust and vapor are present. Choose ultrasonic for simple, atmospheric
water or chemical storage tanks where cost-effectiveness is a priority. You can
Review product options and application support on our Main Page to find the
specific model for your requirements.

| Conclusion

The effective management of industrial processes requires a multi-faceted
approach to instrumentation. By combining the analytical precision of the cps71e
with the reliable physical measurement provided by Welk level meters, facilities
can achieve higher levels of automation and safety. Whether you are monitoring a
complex chemical reaction or a standard water treatment tank, selecting the right
technology based on measurement principles and environmental constraints is the
first step toward operational excellence. For more detailed technical specifications
and to explore our full range of measurement solutions, please visit our Main Page.
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