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LEVEL 2 TEMPERATURE TRANSMITTER ENGINEERING
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lead error NOT removed

third wire senses lead R
exact only if RL1 = RL2

current leads + sense leads
lead resistance excluded

RL = lead-wire resistance; Rt = sensor resistance. Wires are drawn as a schematic, not as terminal numbers of any specific model.
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WRONG: copper wire or a splice between the thermocouple and the terminals

creates new thermocouple junctions at unknown temperatures; the CJC cannot correct them.
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INSTALLATION QUESTIONS AND THE MOUNTING STYLE THEY POINT TO

Local reading or HMI needed in the field? — m

Sensor close, short wires, compact installation? — Head Mount

Protected panel / marshalling area, sensor cable can be long? > m

High ambient, strong vibration at the sensor head? — Field Mount / Rail Mount

Hazardous area, long lead runs, strong EMI? —p Check certificate, isolation, cable

A guide, not a rule: each answer must be confirmed against the site conditions and the device certificate.
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SENSOR RANGE vs TRANSMITTER RANGE vs CALIBRATED RANGE

Sensor Range (sensor datasheet)

[ continues beyond this scale ]

Transmitter input range (datasheet)

[ continues beyond this scale ]

Calibrated Range: LRV to URV .

Process (normal operation)
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EXAMPLE R-v3E9 )l? e CJL"‘°

Jsb a4y 1.5 mm?2 IS €250 ohm 15 (39,9 {_max = 22 mA V_min = 10 V .V_s = 24 V :(ASSUMPTION o) 6315

R

cable

300 M ad,bs,

R, = (24 -10)/0.022 = 636.4 ohm

=2x300x0.0172/1.5=6.880hm ;R __. =250+ 6.88 = 256.9 ohm

load

JUaoyi jllg .3loe (8L 379 ohm 3ga=> auils> g wuwl R_max = 636.4 ohm jl yieS R_load = 256.9 ohm :asis

9/ 18 d=iuo

339.\20) Cuwl 5.0V plp 20 MA )5 @)lS (6399 jlilg el .uwl 24 - 0.022 x 256.9 = 18.35V plp 22 mA ;>

Voltage at transmitter terminals at 22 mA (V)

(1-5V

LOOP LOAD LINE AND ALLOWABLE LOOP RESISTANCE

Supply = 24 V, I(max) = 22 mA (assumed values)

operating load 257 ohm

V min of transmitter (assumed 10 V)

R max = 636 ohm

0 200 400 600 800

Loop resistance R (ohm)

Bloss yasise R_max 9)53.h.5.3 tadl> Cuoglio a1 22 MA )5 Jueuslys Jlaeys g :adl> )b s — ¢ Jsub
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s Gindu duwiuw Downscale L Upscale J9ian (b3l aloaw
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SENSOR-FAILURE SIGNAL LEVELS (ILLUSTRATIVE)

DOWNSCALE UPSCALE

FAILURE LOW SAT. VALID MEASUREMENT RANGE HIGH SAT. FAILURE
3.6 or below 3.6-3.8 3.8 - 20.5 (4 - 20 mA = LRV to URV) 20.5- 21 21 or above

Loop current (mA); segment widths are not to scale

Levels are the commonly cited NAMUR NE 43 values and are NOT confirmed here.
Verify against the current NE 43 and the datasheet; the configured failure level is device specific.

o alojliuwly g gai polae ((Upscale) Luls g jiiso (62565151 839320 (gluivl (Downscale) Lol : JuSuw >l — V S
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SEPARATION AND SHIELDING OF THE SENSOR CABLE NEAR A VFD

VFD output cable (high dV/dt, strong EMI)

keep apart; cross at 90 degrees

DCS M
Al card

TRANSMITTER

twisted, shielded pair

— shield grounded here shield NOT grounded at this end

Single-point shield grounding avoids a ground loop; the method must follow the site grounding standard.

LB)b Su jl Ao 935S ()0 9 dg0c &bLQ_J «alols :VFD Wyglzo )5 joumiaw (S Lodume — A S
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TRANSMITTER CALIBRATION CHECK WITH A SIMULATED RTD

RESISTANCE SOURCE TRANSMITTER mA METER
simulates Pt100 under test reference

24 VDC + loop

Reference meter and resistance source must be traceable and more accurate than the device under test.

A simulated input is a check of the transmitter alone; sensor calibration needs a temperature reference.
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4.000 mA 100.00 ohm 0°C o,
8.000 mA 114.58 ohm 37.5°C You
12.000 mA 128.99 ohm 75°C Oo7.
16.000 mA 143.24 ohm 112.5°C (YA
20.000 mA 157.33 ohm 150 °C Yoo
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