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Fipwre 1, Sensor exienston wires carry bow-level (02 or mV) slgnals gemerated by feld-moonied # High AL

TEMPERATURE SENSORS

Temperature Transmitters V

aEn |:'|.'|k.i|'lg TEMPEraming measuremens,
twir methods traditionally have been
emploved to carry process resdings to a
reaclont Scontrol svstem, The first is sensor exten-
s wires, which caery howe-level (L2 or m') :ﬂgluh
generated by field-mounted thermocouples o
BT {figure 1).The second is a temperature
transrmitrer installed at or near the mecasurensent
point. The mransmitter amplifies and concditions the
primary sensor signal, then carries it over twisted
pair wiring to the controd room { figune 2
In the past, dircct winng strategics wene consid
ered less expensive and sometimes easier (o use,

Because of cost considerations, (ransmitier use
often was reserved for impomant loops and appdi
caticns where signal and loop integrity were musts
Coday, though, functional ver affordable micro
Processin hased field-mount temperatre transmit
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thiermsocouphs or RTL semsors.

Figure 2. A temperature ransmitler amplifees and conditions the primary sensar signal, then

carries it ower a twisbed pair wire o the contral room,
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Readoul and
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rers are comparable in price to direct-wiring strate
RIS When the addmional benefits of using trans
mitters are conadered, many vsers wall Gnd thar
mramsiuiiers can save them ume and redoce thein
mainienance headaches, especally if the measure
mient poin is locared some distance from the read
el and control system

Here are seven reasons why you should think
abaaut wsang termperature transmitters in place of
darcet-wiring stratcgics,

1 Protect Signals from Plant Noise

Common i neary every envirenment, electro
magnetic interference (EMI} and radio trequency
interference {RFL} can negatively atect process s
nals. Before vour rule out EMI/RF] as |-..|:..-.||-.|c
canses of erratic '-|51|J':'. 17 your operatiodn, comasider
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S. Direct Wiring

[ a direct-winng scheme, the high-impedance,
low-level signals generated by an RTD (£3) or
thermocouple (mV) are particulady susceptible to
the signal-degrading effects of EM1AREF]
Compounding the problem, sensor exrension
wares can behave musch like an EMI/RFL antenna,
actually drawing plant “noise™ to the wires and
.'|I'I:.'q.1|n|:l: weak, bow-level signalks,

A temperabure transmatter negates thie ettecis af
incoming RFI nodse by converting the sensor's
loav-level sigmal wo a low ||1'||1I.'I.IJ|":I.'I.'. |1||:|:|'| level
analog signal {rypically 4 1o 20 mA), This ampli
fied signal is resistant to EMI/RFI and can accu
rately withstand long-distance transmission from
the field, through a noisy plant, to the control
room, When sclesting a temperanore transmiimer,
lways check to be sure it provides EMI/RFD pro
toction. [F it & mot speahed, the transmitter may
ot be designed 1o resist noise and may not per
torm well in noisy plant environments

Also, if vou use ungrounded thermocouples, be
sure to choose an isolated transmimer. In mosr
apphicatsons, the ungrounded sensor’s insulation
eventually will break down, If it does, the trans
mirer's snpul outpat S power signal solation will
protect the process against signal inaccuracies
caused hg.' p.ll.:-unlJ |1l|||.1:-. Commaon mode noise
e il.'l.'[il.!-."l — 3 Pearure thar allowss @ transmrtter to
reject interference .'||il|'l'.'.]|i||_|’.‘:_ a8 a comation mode
sgnal — is another option to consider specifiing,
especrlly for electne heating processes.

2 Enhance Accuracy and
Long-Term Stahility

Using temperamre transmitters can enhance
measurement accuracy. A distributed contral sys
tem (L5 ) and programmable logic controls
(PLCs) measure readings over a sensor's entire
range, which can be thousands of degrees. Yer, i is
well-known that measuring 2 narower tempera-
ture range produces far more acourate resdings
Transmitters can be calibrated o any range within
a sensor's overall capabilivies, aind their measure
ments are mdre precise than 8 possible with moss
darect WINNE Srarcgics

Where feasble, use four-wire KT and specity
!L':I1|:|CH.| ure transmutter that can RO A e ELI1AF-
wire BTD input. Using the Fourth wire in 2 BTD
circut cancels out errors due o resstance imbal
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drop 18 measured
across the inner
leads {2 high im-
pedance loop). Essentially no current Bows o the
voltage oo, se voloage & directly proportional 1o
resisarice, Lead resistance s ignored, Ths amange
ment will provide an soourare melsusement & loong
as the K1 LYs resistance value, ph:-:. coroson, plus
wrre ressstance, 15 bess than 2 LIMh 11 ||!.p'.;.'|||'. |
Theree- and four-ware RTDS cost nearly the same, so
this protecion can be added without much expense
And, with a four-wire KTD, smaller gauge wire can
be run withour concern for added resistance.

A word of cantion
commymon termimal tor teo of the sensor’s compen
st deads or have 2 dummy terminal where che

SOIME TRAMSMITTErS Ui a

fourth kead wire 15 connected, Both methods are
casentially a three-wire I1|r-|k|:|'- and der it cancel
o resistance imbalances a5 a erue four-wire trans
miiter duies.

Linisersal tramsmithers are configarabile to accept all common
lemperahsne seesar fypes and temperaure ranges.
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Temperature Transimitters
VS. Direct Wiring

Figrare 3, To Irim a sensor, conmecl the frarsmatier o a sersor and immerse 0 ina
calibration hath madntalned at stabilized temperatures, The transmitter will caplure
twetr @r mnre actual outpuls from the sensor and use those 1o compensabe for the sen-
soe's deviations from the standard carve.

2 High Accuracy Is the Rage

Some control systems experts may argue that
installing transmitters adds another possible source
of signal imaccuracies to & loop. But, with the cur
rent generation of instruments, this concem s not
valid, onee ¥ consider the ACTYLY L1i1'|-.1|l': thiat
an rI.'!ﬂIIl |:I'I1I:II 114 s '-Ihil1l:li ||1I:I1I. II"Elli.'ll. ilﬂirl.'lj '|‘|:||1
|.'|1|a|.i|'|' F.T”.-., Eransmitter Accuracy r.mlj:lg.s afl
=0.1°C are common, and many manufacturess are
pushing the emvelope even further

In addition, the latest transmitters can be
trimmed to precsely match a particular sensor to
further enhance measurement accuracy. Although
SCTISIrS Arc I.II.'HiEIJI:Ii b IJI.".'I: - | I'.IHI1 IJI.'ETL'L' III. [kl )i
formance to an cstablished curve, cach one can
vary slightly from the stated specification. In the
past, transicters assumed that the sensor supplied
an accurate measwrermnent and processed it accord-
ingly. Trimming each transmitter to match the
measurement actually being made by the madivid-
I.I.'II ECTISEIT CNSIres |1r|||.'|.':¢: .1|.'L'I.II_.I|.':| !

Called sensor-to-transmitier Lrumnaing, the trans-
pitter i connected to the sensod and e am.'l'llh]!.'
s immersed in calibration baths maintained at
srabilized remperatures {figure 3). The transmitter



capiures two or more actual outputs from the sen
sor, then compensates for that sensor's deviations
from the standard curve

4 Cut Wiring Costs

Fragile and espensive extension wires must be
used 1o directly wire sensors to 3 control system
By contrast, a temperature TANSMALTEr USes Com
mam shaclhded COPPEr WIre o Camy the 4 fo 200 mA
sgmal, The ahility to use bess expensive wares off
scts the costs o purchase the ransmitters

In rerrofic smErtons, some users are eeluctant 1o
add rramsmicrers because they believe new copper
wite must be run o carry the 4 1o 20 mA signal
['his 15 not che case. The existing BT ar thermmo
couple exfension wires can be ased 1o transmit the
4 rov M0 mA snp:n:l.l 1o the congrod system

5 Ease Future Upgrades

Throughout irs lifetime, process cquipment is
enhanced ro accommodate the manutacrure of
upgraded or complerely new prodocrs. Process
changes may require different temperature measure
Mment FNges or greater emperature accuracy than
wis previoushy needed, Either of these comditions

Temperature Transiitters
VS. Direct Wiring

When paired with guality RTDs, fransmitier acouracy rafings
ol #0,17C are commean,



Temperature Transmitters
VS. Direct Wiring
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RTD Lead #3 is Broken

Figure 4, Sopme transmitlers cam
indicate which wire has broken
Wil an erroT message onoan inbes

gral digital display.

muay necessitate 2 change in the vpe of sensoms wed

If the process equipment emplovs direct wiring,
l_'._"l.]|_'|l‘-_"i:'|s SCSOC r|'|'|||in'||'u'|1r'. -I||:I|.'II neoesslatc re-
mioval of the cxmting wire and installation of new
extension wire, Because extension wire must be
matched 1o the sensor vpe, retrofitting a direc
wircd system can be cost- and labor-intensive. Adds
ol coses ane incurred if the comirod system’s input
boards are sensor-type dependent; if so, they also
must be replaced to accommuodate the now sensors.

]I.:I contrast, if Ir|1||'-rr.|l'.|r|: fransmifTeérs ARe
||'|‘-\.'|.|EII.'I.II eSS -'I!.J.I!.LI.'.,C.'- are .*\.i|||.|:-|i!-||.';|: The user
changes the sensor and reconfigures the ransmitter
b Ehe new sefisof VP, The conitral ]:'Hr_.‘-':- rwisted
puaf wiring and exvisting 4 o 20 mA input boands do
not require artention. Configurable fransmitters
scoept all common temperature ranges and sensor
types — Types LKL E, T, B 5, B, N, and C ther
|1u.-.r5q.|p|;"-., andd rl|.1I||1|.||1|. copper sl imckel RTDs
with 10 g 1,000 ©3 ||:||p1.'|.|.:|'n.c.

6 Reduce Maintenance

Time and Expense

Temperature transmitters have come a long way
since the days of fived-range, inflexdble instruments.
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i|'|g and il'u.'-.rrpu:.&:-: ety eiful scivior IjliEl'liH[:u_‘
capabilities. These functions can help vour track
sensor operation and quickly fnd and diagnose
sensor Bilires, For example, i a wire breaks or atli-
crwise stops sending a signal during operation, the
trapsnmrter sends the output upscale or downscale
to warm of sensor burmout and other wnwanied
womdinens, In addition, sonse transmisters can indi

cate which wire has broken via an erroe IMECESARE ¢
an integral digital display, Specific fault messages
eliminate the need o remaove the sensor or chicck
cach lead wire to diagnose the problem (figun: 4).

7 Minimize Stocking

And Documentation

With direct wiring, it 5 aecessary to match the
sensor type to iput-specific DCS and PLC cards,
Many different sensor types commaonly are used in
a plant, so a karge number of different cards must
be specified and stocked as spares. This can be
cxpensive and lead to confusion when installing,
maintaining and replacing cquipment

[emperature transmitters incorporate micro
pro<essors that allow them to be configured o

Temperature Transmitters

accept many sensor mpat tvpes, and the 4 o 20
mA outpur signal i control-system ready, This
alboows the user to standardize his sock using 4 to
20 mA DCS and PLC input cards. When replace
IMCnE aar clung-:' IE MECCSSATy, the wser .1:|:||1|r|1.'
matches the type of sensor 1o a pamicular process
jrint ising custing materials,

Documentation also s reduced. Instead of
numerous s bead-wire and DOESPLC inpur
board combinations, cogincerning designs and
drawimps only need o show one wire type and
input board, This one-wire /one-input-board
approach simplifies maintenance and minimizes
the chances ||r'|-e:-e:|]:- AW,

The enhaneed I.IJ|1I.'|‘iI:II1JI||‘!|' prowided by myodem
Eemperature transmitters can provide more accu-
rate resilee than direct L'-irillﬁ._ wliich 1r.|r.|:|,11;:-.: tna
meore efficient and reliable process. [l

Ceitry Prempice i applicarions and sales manager at
Moore Fodwustrice-Insernational ine,, Seoulveda,
CA. For awore informasion abont Mosre Indusiviei
Internutianal’s lempermtnre fraMnmiiiers, circle
13 on fw Reader Sevwice Card ar the fromt and
inack af the mitipazine,
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