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Why Use Temperature Transmitters Instead of
Direct Wiring?

This point-by-point comparison examines the advantages and consequences

By Gary Prentice

A temperature transmitter amplifies and conditions the primary sensor signal and then carries it over a twisted pair wire to the control room.

The direct wiring of thermocouples to a control system requires the use of
thermocouple extension wires. Extension wire can cost several times more than
common shielded copper wire used for a temperature transmitter's 4-20 mA signal.
The savings in wire cost can go a long way toward paying for the temperature
transmitter. The longer the wire run, the greater the potential savings.
In retrofit situations, you may want to switch to transmitters, but you may be
reluctant to do so because you mistakenly believe that new copper wires must be
run to accommodate the 4-20 mA. This is not necessarily the case. Temperature
transmitters can be installed at the sensor, and the in-place RTD or thermocouple
extension wires can be used to transmit the 4-20 mA back to the control system.
The qualifier is resistance.
Because thermocouple wire has higher resistance than copper wire, you should run
the resistance calculation on your extension wire to make sure you do not overburden the temperature transmitter. If these calculations confirm that you can use
the existing field wiring, you will have no additional installation time or material
costs. And, you still get all the advantages of using temperature transmitters.
Protect Against Plant Noise
Intelligent temperature transmitters can be trimmed to place measurement emphasis on a specific segment of the range most critical to the process. For example, this actual sensor curve is used in place of the ideal RTD curve between 20&#176C and 27&#176C. It provides incredible precision over a portion of
span, while measuring the remainder of the span with the transmitter's usual accuracy.

Temperature transmitters usually can handle more sensor types than can a
temperature input board for a DCS or PLC. That enables the user to select the
sensor type that is ideal for the application and not be limited by what sensors can
be handled by an input card in a direct wired scheme. Sensors that are likely
acceptable to a temperature transmitter and not to a DCS/PLC input card are fourwire RTDs, 1000-ohm RTDs, and 10-ohm copper RTDs.
With an intelligent temperature transmitter, you can simply change out the sensor
and reconfigure the transmitter to accommodate the different sensor type. The
loop's twisted pair wiring and existing 4-20 mA input boards don't even have to be
touched. Because you never know what sensor you'll end up with, make sure you
select a universal transmitter that configures to accept all common temperature
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sensor types and temperature ranges.
You gain more application flexibility if you use a temperature transmitter with
adequate input/output isolation. Temperature sensors insulated with MgO will
eventually go to ground. If the sensor is an RTD, you must discard it and buy new.
But if that sensor is a TC and you have isolation elsewhere in the measurement
loop, the grounded TC still provides a valid temperature measurement. If you place
the loop isolation in the transmitter, you gain the flexibility of being able to use nonisolated 4-20 mA input cards, which are generally the least expensive input cards. If
all your TCs are grounded, no error-causing ground loops can occur when you use
isolated TTs.
Enhance Accuracy and Stability
Every ohm of imbalance in an RTD (100 ohm) sensor's lead wires results in as much as a 2.5&#176C error in measurement.

In place of numerous sensor lead-wire and DCS/PLC input board combinations,
engineering designs and drawings will need to show only one wire type (twisted
wire pair) and one input board type (4-20 mA). This one wire and one input board
system means maintenance is greatly simplified, and the chances of loop "miswiring" are virtually eliminated.
Throughout the lifetime of a process, enhancements are routinely made to
accommodate the manufacture of upgraded or even completely new products.
Process changes may require different measurement ranges or greater temperature
accuracy than was previously required. Either of these conditions may necessitate a
change in the type of sensors that are used.
Lower Maintenance Expenses

Temperature transmitters have come a long way since the days of fixed-range,
inflexible instruments. Some transmitters are not only universal in regards to input
type and range, but they also incorporate powerful sensor diagnostics that save
considerable time and money.
Temperature transmitters with intelligent diagnostic capabilities help you keep track
of sensor operation and quickly find and diagnose sensor failures. Capable of
continually monitoring the sensor, if a wire breaks or otherwise stops sending a
signal during operation, the transmitter sends the output upscale or downscale to
warn of sensor burnout and other unwanted conditions.
Furthermore, the transmitters can tell you which wire has broken via an error
message either on an integral digital display or using PC configuration software.
Specific fault messages eliminate the work of removing the sensor or checking all
the lead wires to diagnose a problem. During startups, in the middle of the night, or
in the middle of winter, this can be a huge time-saving advantage.
Avoid Lead Wire Imbalances
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