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Your design looks great on paper. Now it has to work just as well in the real
world, so make sure you install it using the same care.

‘You have designed and purchased the optimal temperature measurement system to meet the performance
requirements of your process. Your job Is done, right? Wrong, because if it is not installed properly. the actual
measurement results can fall far ehort of expectations. The field installation techniclan must understand the design
declslons that were made to ensure that the "as Installed” detslls agree with the "as designed™ specification.

Best practices for proper Installation

The level of effectiveness of & temperature system (& sensor with a connection head, a thermowell, and &
tranamitter] ls dependent upon several factors Including proper Installation. If you were not the deslgn engineer,
you may not know what decielons were made about such things as mounting location, mounting style, what the
immersion depth should ke, or what the environmental conditions are at the intended mounting location. Therefore,
several installation factors should be consldered, incleding the Installation, point-of-penetration, inzertion length,
mounting, and Installation wirng.

Here are some considerations made Inenglneering & temperature system and the Iinstallation reguirements that
fallow:

1. Locate the point of penetration—Start by locating & sultable measurement point that ks representative of the
desired measurement and s accessible. Determine the slze of the pipe or vessel, the insulation thickness, and the
presence of surrounding structures that may impede Installation of the thermowell and access for future
maintenance or replacement. Take into consideration the dimension of the entire assembly including an integrally
mounted tranemitter or connection head.

Far installations downatream of statlc mixers, heat exchangera, or other turbulence producing elemenits, the
ingertion point must be far enough downstream where the streams have recombined inta a homogeneous mixture
that flows smoothly. Generally. & downstream distance equal to about 26 plpe diameters Is sufficlent.
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There are epecial congiderations for some other difficult applications like vizcous flulds with laminar flow where the
temperature at the plpe wall le different than that at the centerline. Insertion length is critical to get toa

representative part of the flow at the centerline. Small pipe diameters present more of a challenge where tee fitting
mounting or angled Insertion may be consldered.

After a sultable location is chosen, determine If It will be necessany to drain and clean the plpe or vessel before
cutting Into it to install the well. Ensure that the appropriate permits and approvals are secured.

2 Verify ingertlon length and other dimenslone—Although the deslgn englineer has made decislons about the
thermowell mounting and insertion lengths bazsed on the Information at hand, it is Incumbent upon the Installation
techniclan to verify pipe or tank diameter dimensions to determine that the thermowell provided has the correct
inzertion length. There Is no standard formula to determine the insertion length of the thermowell. Rather, there are
a few common practices that process induatry plants follow along with good engineering judgment. Ideally, the tip
af the thermowell should be located at an optimal process point. tuplcally near the centerline, with flow conditions
that represent the true process temperature. A general guldeline for insertion length into plpe for optimal
performance iz 10 times the diameter of the thermowell for air or gas and 5 diameters for llguids.

The other dimensions of the thermowell may be verifled by consideration of factors such as:

' Insulation thickness
' Connectlon type
' Lagging length, and

' Length of any required extensions to protrude through the insulation layer.

EBe aware of connection head or integral transmitter housing dimensions added to the extenslon length relative to
interference with nearby structures or equipment at the mounting site. (See Figure 1)

3. Mounting the assembly—During the design phase, the engineer would have made mounting stule decisions about
using a threaded, welded, or flanged style of thermowell to meet the required process conditions of pressure rating,
fluid velocity, tupe of fluld, conformance with codes and standards, and plant plping specifications and
preferences. Conelderation of speed of reeponse, mechanical etrength, and wake frequency concerns would have
led to & declsion of usling & stralght. tapered, or stepped thermowell profile.

4. Installation wirlng—There are several options to consider In choosing how to get the signal rellably from the field
sensor to the control aystem with performance levels required by the application. Figure 2 shows the most common
choloces.

The most commaon and preferred installation is a tranemitter Integrally mounted with the sensor and thermowel . In
ather cases, the transmitter ie mounted separately but near the sensor-thermowell assembly.

Alternatively, sensore are connected to & marshaling cabinet using & twisted, shieldad two-wire cable. From there a
multl-pair bundle Iz tupically run back to the control room. ldeslly, the proper cable types have been apecified
during the design phase of the project. In all cases the conductors should be twisted and shielded with an outer
inaulsted sheath selected In conformance with the environmental conditions where the wiring traus will be installed.
For multl-conductor cables there are many deslgns. A common design has indlviduslly shielded pairs with an overall
shield with drain wire for maximum nolse protection and has an overall insuleted sheath.

The sengor wires and cutput cables should be pulled through the condults and fittings and Into the transmitter
hiouelng and junction box through condult seals.

Grounding and surge protection

Praper grounding and surge protection can pay huge dividends in enhanced performance. Here are some best
practices to Improve cutcomes.

Fallow proper grounding and shielding practices-Each process faclliity has its own guidelines for proper installation
of grounds and shielde. These guidelines should be followed where practical and appropriate. However, It may be
prudent to wverlfy that these guidelines are appropriate for wour installation and, If in doubt about how to procesd,
consult with the on-site electrical team leader and/for refer to the guidelines below.



Optlon 1. Remote mownt with two separate grounding polnte-Connect the sensaor shield, if supplied, only at the
remount mount head and ensure that it iz not connected at any other point and s electrically lzolated from any
grounded equipment. Ground the signal wiring shield only at the power supply end to an instrument system
grounding point and ensure that the transmitter end la carefully lzolated. [See Fgure 3.]

Optlon 2. Remote mount with & continuous ahield-Connect the sensor shield only to the signal cable shield and
ensure that it is electrically Isolated from the tranemitter and all other field eguipment. Alternatively, connect the
signal cable shield to Instrument system ground only at the power supply end. (See Figure 4.)

Option 3. Integral mount-Ground the signal wirlng shield at the power supply end only to the instrument system
ground enauring that It Is electrically izolated from the transmitter housing and all other fleld eguipment. This iz
uzed for integral mount installatione. [See Figure 5.]

One additional tip: The instrument system ground should not be connected to & power wiring ground which can
carry nolee, surges, and splkes that could interfere with measurement signals and/or destroy transmittera. An
ingtrument system ground must be a very low reslstance path to an earth grounding rod or grid.

Translent and surge protection

In many plant enviranments surges from lightning and other induced translent overvoltage events can cause splkes
and surges &t high voltage levels. Adding protection from measurement errore or damage caused by these surges
may be a prudent conslderation. High-end transmitters offer transient suppression options that can be Integrally
mounted within the houslng. [See Figure 6]

Configuration and eallbration

Depending on the ordering specification, the sensor and tranamitter agsembly may have been factorny configured
and calibrated to the specific process reguirements, but If that izn’t spelled out clearly, don't assume it's
happened. It Iz always advizable to verify all settings to enaure that they conform to the latest revislons of the loop
drawings. The vendor's user manwal will provide guidance on such things as renging, alerts, alarms, damping, and
diagnostics.

Once the tranemitter iz configured, callbration may be required. Thizs calibration may have been performed by the
manufacturer, in which case it should not be changed. it may be good practice, however, to verify the sensor-
transmitter integrity by uslng temperature baths or blocks to exerclae the system over its range.

Commizsloning

Commizsloning has been referred to aver the years as “ringlng out the aystem.” or "loop checking the system.”
Whatever the name In your facility, the task s the same. It includes verlfuing every connection of every loop Ia
properly secured, tagged, and connected at both the field and control room ends. It further includes an operational
check of each loop to verify that all settings are properly et and that the functionality of the deslgn has been
implemented. Extencive use of loop sheets and Instrument specification sheets helps to guide this procedure. Fora
515 [(zafety Inetrumented system) it i mandatory to document this procedure completely.

Ensuring optimal performance and accuracy

EBefore installing & syatem, It might be wize to review this guidance to verlfy that the design you are going to inatall
iz the best choice for the Intended application. Should any changes be required, it s less expensive to change It
whille still in the shop instead of In the fleld.

Some of the more critical tips for ensuring the best accuracy and performance of youwr temperature measurement
aystemn Inclede:

For many applications & properly epecified ATD senzor should be the firet cholce unless the tempearature range
exceeads BOO °C. Up to 850 °C, the chaolce s application driven; over 850 *C, a thermocouple is the only practical
choloe.

Mount the sensor integrally with the tranemitter whenever possible to minimize noize pickup on the sensor lead
wires.

Usze a tranamitter in & dual compartment housing to minimize environmental influence on the transmitter.

Usze a stepped thermowell for fastest responze.



Perfarm a wake freguency analysis to ensure selection of a proper thermaowell configuration that will withstand
the vibration caused by vortex shedding as the process fluld flows past the thermowell.

Specify sensor-transmitter matching wherein the tranamitter s configured to uae the sensor-specific CVD
congtants which cheracterize the sensor, thus providing outstanding messurement accuracy.

Consider use of dual element sensors or two separate sensors for redundancy and drift monitoring.
For ingtallations in electrically noley environments, specify transient protection.

Consider specifying and using tranemitter intelligent filtering, dlagnostics, and other options to enhance
measurement integrity. rellability, and accuracy.

Aa-designed meets as-Installed

It is often the case where design and instrumentation specifications are done before PRID=2 and other drawlings are
finalized. Therefare. It Is always important for the installation team to verify that the system specified by a design
englneer meets the actual final design requirements of the application. The more critical the measurement, the
more attentlon that should be glven to every installation detall.

It s much easier and cost effective to do It right the first time instead of delaying & atart-up or reguiring an
unecheduled shutdown to make system changes or to correct Installation problems.



