Rosemount 765

A practical guide to rosemount 765, covering the reader intent, the relationship to
rosemount 765, 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 field of high-precision inventory management and custody transfer, the
Rosemount 765 Multiple Spot Temperature and Water Level Sensor represents a
critical component for bulk liquid storage tanks. Accurate volume calculation in
large-scale industrial tanks requires more than just a surface level reading; it
necessitates a comprehensive understanding of the liquid's temperature profile
and the presence of any water bottom. The Rosemount 765 is engineered to
provide these data points with high reliability, typically operating as part of a
larger tank gauging system that includes radar level gauges and tank hubs.

Understanding the Measurement Principles of the
Rosemount 765

The Rosemount 765 utilizes two distinct physical principles to provide its primary
data outputs: Resistance Temperature Detectors (RTDs) for temperature profiling
and capacitance for water level detection.

#### Temperature Measurement Principle

Liquid density varies with temperature. In large storage tanks, temperature is
rarely uniform; thermal stratification occurs due to solar heating of the tank walls,
ambient temperature changes, or the mixing of different batches. To calculate the
Net Standard Volume (NSV) accurately, the average temperature of the entire
liquid column must be known.

The Rosemount 765 contains multiple Pt-100 (Platinum resistance) elements
positioned at different heights along the length of the probe. Each element
changes its electrical resistance in a predictable, linear fashion relative to
temperature. By measuring the resistance of each submerged element, the system
can calculate a weighted average temperature. Elements that are not submerged
(located in the vapor space) are automatically excluded from the average
calculation by the tank hub, ensuring that only the liquid temperature influences
the inventory data.

#### Water Level Measurement Principle
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The base of the Rosemount 765 probe features an integrated water level sensor.
This sensor operates on the principle of capacitance. It consists of a sensitive
probe that detects the difference in dielectric constants between the stored
product (typically oil or fuel) and the water that accumulates at the bottom of the
tank.

Since water has a high dielectric constant ($er = 80%$) compared to most
hydrocarbons ($er = 2$), the capacitance of the probe changes significantly when
it is immersed in water. This allows the sensor to detect the oil-water interface
with millimeter precision. Knowing the water level is essential for calculating the
Net Observed Volume (NOV) by subtracting the water volume from the total liquid
volume.

|Key Technical Specifications and Capabilities

The Rosemount 765 is designed to withstand the harsh environments of refineries,
chemical plants, and tank farms. Its construction and technical parameters are
optimized for long-term stability and accuracy.

Temperature Elements: Typically utilizes Pt-100 elements according to DIN EN
60751 Class A or B. The number of elements can range from 5 to 16, depending on
the tank height and the required resolution.

Measuring Range: Probes are available in lengths ranging from 1 meter to over 30
meters. The temperature range usually spans from -50°C to +120°C (-58°F to
+248°F), though specialized versions may extend these limits.

Water Level Accuracy: The capacitive probe typically offers an accuracy of £2 mm
(£0.08 in) for the water interface, which is critical for preventing water from
entering the suction lines or for environmental compliance.

Materials: The outer sheath is usually constructed from Stainless Steel (316/316L)
or specialized fluoropolymers to ensure chemical compatibility with a wide range
of stored liquids, including corrosive chemicals and crude oil.

Communication: The sensor does not usually output a direct 4-20maA signal.
Instead, it interfaces with a tank hub (such as the Rosemount 2410) via a digital
protocol, which then transmits the data to the control room.
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| Integration with Modern Tank Gauging Systems

The Rosemount 765 is rarely a standalone device. In modern industrial
automation, it serves as the "sensory nervous system" for a tank, while a radar
level gauge serves as the "eyes." For engineers seeking comprehensive solutions
for tank monitoring, reviewing high-quality industrial instruments from a
professional manufacturer like Welk can provide the necessary hardware for a
complete system. You can explore a variety of Main Page options to see how
different level measurement technologies, such as radar and ultrasonic sensors,
complement multi-spot temperature probes.

In a typical configuration, the Rosemount 765 is wired directly to a Rosemount
2410 Tank Hub. The hub also receives level data from a Rosemount 5900S Radar
Level Gauge. The hub processes the raw resistance and capacitance data from the
765, applies the necessary calibration factors, and calculates the average liquid
temperature and water volume. This integrated approach ensures that all
measurements are synchronized in time, which is a requirement for high-accuracy
custody transfer according to APl (American Petroleum Institute) standards.

| Selection Criteria and Engineering Table

Selecting the correct configuration for a Rosemount 765 requires careful
consideration of the tank geometry and the liquid properties. The following table
provides a general guideline for selecting the number of temperature elements
based on tank height to meet standard industry accuracy requirements.

Tank Height (m) Recommended No. Typical Spacing Application Type
of Elements (m)

0.8-1.0 Small process tanks
5-12 10-12 1.0-1.2 Standard fuel
storage
12 - 20 14 -16 1.2 15 Large crude oil tanks
> 20 16+ 1.5+ Specialized tall silos

Selection Factors:
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1. Probe Type: Flexible probes are used for most large tanks as they can be
shipped coiled and are easier to install. Rigid probes are reserved for smaller tanks
or applications with high agitation.

2. Vapor Space Temperature: If the vapor space temperature is required for
thermal expansion calculations of the tank shell, specific elements can be
designated for this purpose.

3. Chemical Compatibility: Ensure the sheath material and the seals (O-rings) are
compatible with the specific gravity and chemical makeup of the liquid.

| Installation Guidelines for Optimal Accuracy

Correct installation is paramount to the performance of the Rosemount 765.
Because this sensor is often used for custody transfer—where small errors
represent significant financial discrepancies—the following installation
considerations must be followed:

Mounting Location: The probe should be mounted at least 500 mm (20 in) away
from the tank wall to avoid the influence of wall temperature. It should also be
positioned away from heating coils, agitators, or inlet pipes where turbulence and
localized temperature gradients are high.

Stilling Wells: In many tanks, the 765 is installed inside a stilling well (still-pipe).
This protects the probe from turbulence and ensures the capacitive water sensor is
measuring a stable interface. However, the stilling well must have adequate
perforations to allow for liquid exchange so that the temperature inside the well
matches the temperature of the bulk liquid.

Anchor Weights: For flexible probes, an anchor weight is required at the bottom to
keep the probe vertical and stationary. The weight must be heavy enough to resist
any lateral forces from liquid movement but must not rest on the tank bottom in a

way that interferes with the capacitive water sensor.

Grounding: Proper electrical grounding is essential to prevent static electricity
build-up, especially in explosive atmospheres (ATEX/IECEX zones). The probe must
be bonded to the tank structure according to local electrical codes.
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| Operational Limitations and Maintenance

While the Rosemount 765 is a robust instrument, it does have specific limitations
that engineers must account for during the design phase:

1. Viscous Liquids: In highly viscous liquids, such as heavy fuel oil or bitumen, the
liquid may coat the capacitive water probe. This coating can lead to false water
level readings. In such cases, regular cleaning or the use of a different interface
technology might be necessary.

2. Minimum Water Level: The capacitive probe has a "dead zone" at the very
bottom where it cannot measure. Typically, the water level must be at least 20-30
mm high before it can be accurately detected.

3. Sediment and Sludge: If the tank has a high accumulation of bottom sludge or
sediment, this material can interfere with the capacitive measurement. Periodic
tank cleaning is required to ensure the probe remains in contact with the water/oil
interface.

4. Calibration Verification: While RTDs are inherently stable, the electronics in the
tank hub should be verified annually. This is often done by comparing the sensor's
readings with a certified portable electronic thermometer (PET) at multiple depths.

|Frequent|y Asked Questions (FAQs)

Q: Can the Rosemount 765 measure the temperature of the vapor space?

A: Yes. While its primary purpose is measuring the liquid temperature, any
elements located above the liquid level will measure the vapor temperature.
Modern tank hubs can report both the average liquid temperature and the average
vapor temperature separately.

Q: What happens if one of the RTD elements fails?

A: The system is desighed with redundancy in mind. If a single element fails (open
circuit or short circuit), the tank hub will identify the fault, trigger an alarm, and
exclude that specific element from the average temperature calculation. The
impact on accuracy is usually minimal if the probe has a high number of elements.
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Q: Is the water level sensor affected by the density of the oil?

A: The capacitive sensor is primarily sensitive to the dielectric constant, not the
density. However, significant changes in the chemical composition of the oil can
slightly shift the calibration. For most hydrocarbon applications, the difference
between oil and water is so large that density fluctuations do not impact the
interface detection.

Q: How is the probe length determined for a new tank?

A: The probe length should ideally be the distance from the mounting flange to
approximately 50-100 mm above the tank floor. This ensures the water sensor is
positioned correctly in the sump or at the bottom of the tank to catch the first
accumulation of water.

By adhering to these technical guidelines and understanding the underlying
physics of the Rosemount 765, operators can ensure highly accurate inventory
data, which is the foundation of efficient terminal operations and process control.



