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the order the checks must be made in

read the current series mA or V across R

4 v J
0 mA? open circuit — find the break

) A
outside 3.8 — 20.5? device alarm — interrogate the device

) v

( A
inside the band? loop is healthy — check scaling and process

. J

never start at the process. the current reading decides whether the process is even relevant
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every loop is a chain of segments — a fault lives in exactly one of them

PSU ° TB-1 ° flz—JZB e XMTR °

supply marshalling transmitter

device

2500 test each junction in turn and the fault is trapped between two known-good points
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three measurements answer almost every loop question

{ N\ { N\ { N\
SERIES mA VOLTAGE across R LOOP VOLTAGE
break the loop, no break needed, at the device terminals,
meter in line V /R gives mA proves the supply
reads the true signal safest first move reaches the transmitter
\ 7 \ 7 \ o

start with 2 — it is non-intrusive and cannot trip the loop
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halving beats walking the loop end to end

1
PSU TB-1 T§-2 JB XMTR
€ S ® e 9

1 measure HERE first
the midpoint, not the ends

signal correct at TB-2 signal wrong at TB-2
fault is DOWNSTREAM — between TB-2 and the card fault is UPSTREAM — between TB-2 and the device

one measurement removes half the loop from suspicion; repeat and four segments take two tests, not four
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measuring what the loop actually costs in volts

supply voltage - terminal voltage = what the loop consumed

I_l I_l cable

24V | | | | transmitter
supply 250 Q barrier
sense if fitted

R_loop = ( V_supply - V_terminal ) / |

aidl> ,=8lg Cuoglio (il Lg).ﬁojlhl — & s

5/12 &b NICO-EDU-SIG-L2-002-FA | Rev00 B85 Il L6 Lol dcgamo



LEVEL 2 @485 Il i Yijgel acgaxo N,«I_QLQ

(1) R (V )/ |
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loop =

Lo Slos
Q Fiooanilyi 1 gy adle> JS cioglie RIoop
v )b 09N A guie jlilg Vsupply
v abis) gleo 5> yineuwilyi JUaeyi g9, Uiy Vierminal
A abx plas > adl> b2 !

5y 9 Hhuw o ) |y @ik 5lilg ,S1 .dgk 6xilgs )5 ahis Sy > g plojEd Wb oS dw 4 jage Lzl WSS

135 elime oxelcuwsas dae Wlgdu JolS HU )5 1) JUawys

XS0 58 70 % GV aS glail> EXAMPLE

lose Hlade plas (59; JyiS GGl sae (oo 51 5YL g 3Soe IS cuwyd 11 bar sga> G 0-16 bar yieuslys Sy taliumoe g0
il 0355 pMel 1.5V ()15 jlidg J8laz gz id aSy g wuwl 24.0 V ayisi guie
g0 035195 11.6 V yinauilys JUaeys jlig 9 15.0 MA gl 0355 25 aladi )3 g pSejlail — 1 o

.adl> =28l Cuoglio auwlxe — P o8

Riop = (24.0-11.6) / 0.0150 = 827 Q

#lp aoglio (aasd (59, jlg il cxmay 20 MA sovlgsy jugadi )SI.0by2 dindiny )d Cusidy Gy — ¥ e
ol 24.0 - 16.5 = 7.5 V 51025 sl 035Lo 8L 5Jg g S9i0 0.020 x 827 = 16.5 V

ol &S Gilyz 5SSV 1) by Dlgines ez oy il jiaS 11.5V 51 7.5V 5L 3)90 JSlas b auglio — F o8
A 6 lino aS (gl los 8,85 — (24.0 - 11.5) / 827 = 15.1 MA :a2500 ojl>l adl>

GOLSI Caoglio 3L .Cauwl a5 I i didls> Cuoglie . AiSe Y= ) O GgawlpdS g Cad yinouilyd 53 wue :asuis
NICO-EDU-SIG-L3-003-FA ggi6g0 «cuuw)d =>hyb (sly jilg azdgs amwlxo .39) Vb ayisi jlilg b deub Bi>

ol

30 0315 Lausid oliuil wél as ieMe — CAUTION

G 53e )31 Lol .3gib0 0313 s jgamianr 2h3 b ool S @ aison Loy «wlido Vb )3 JUSaw S 45y
clbs .,S50j13l las @ wumwl 5Ly dgraS Gbdel ol iloy coli xsy @y o jl g bl Cawyd Yo ahds Sy
Ol QYL > s a5 31350 il 65L plod )5 (HgumwlpudlS

6/12 d=ano 8295 ,lpl L8 jgel acgaso



LEVEL2 4-20 mA LOOP TROUBLESHOOTING 35> )l 8 phjgel acgaze  NICQ

Cuwl Cuwyd gl bol 3S 05 S HART idg 7

e 5l s 93 ol .S 500 13w |y jugzs HART oo Lol cuwl cawys WolS SglUT sae 10356558 ¢ zul) caasudg Sy

il Gglatie GlinoyV boylids (o2 (igih e )y

the analogue value is right but the handheld cannot talk

@ loop resistance below 250 Q - add or restore the sense resistor

@ resistor bypassed by a capacitor - check the input card filtering

@® PSU has no HART-transparent impedance - use a HART-compatible supply

® handheld across the wrong points - connect across the resistor, not the supply
@ cable capacitance too high for the length —  shorten or re-route the run

the 4-20 mA value can be perfect while HART is impossible — they fail independently
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A

two earths, one shield — a current path that should not exist

field device input card

shield

_ circulating current _

earth the shield at ONE end only — normally the control-room end

Qiwlg>U Oy e Sy i JLasl alass g5 a0 adls> — V JSub

R b M Jasl blas g @)a8 JulS @y s JS o ey adl> b 2l gLl aSu QuilS)d b dae Gyl
adl> gzl 5l Sy ) gme) @ G b i )> )l 03,5 oy 33c 5> S2gS g ol Bl

52425 O 0o) R 9 IS e ST g o 1 jMeS SS90 g2 Sy g gy b aS gladgs

g0 yolb

350 05151 ) GBale Cuoglio a5 b puandi dim> a4y Cugby S945 NS0 pasti VU by b phb 5o dac

6322 Olad w93 Juail .iS Gl Cromw Vgase — 9 Juog (o) @ alaiii Sy 5> haiid Abust iuawl (i) loc ocld

._))‘Luuu,o |) U.w.))g ULJ)_‘> )0 asS Cuwl
e go)liw 9

Am30 Uas o hiid aS (g el

©ole el @y add> 3z jl asy g 39,0 3.5 MA @) bl jobay i wlelw > 033 %o 9 b iouil)s So»
€l 63 H)SS JSuine g 03w YA HL S ioasls )10 Suine o jg) o ..)b)gu.o).)
A0S paandi |y e — 1 o8
S jagzd 0292 b (y92 9 «AiS 50 oy plel 5) g s wlelbl ausU ) iy cuwl 3.6 mA ,,; 3.5 mA
ol @S jisamsily 395 ol Jletio! o IS
38 632 |y Giloj g3l — ¥ o5
O gy b el 9 Cogh) (Sl led il 03,95 0)S il justio Sy 4 OG0 ) o hidd aS e S

S a2 o 1l | aw ol L ASGe ) ol s aS (g5ae5

8/12 dxduo NICO-EDU-SIG-L2-002-FA | Rev00 B85 Il L6 Lol dcgamo



LEVEL 2 @485 Il i Yijgel acgaxo “N‘I__(;J‘LQ

S €989 Uloj 43 1) JUiseys jlilg — ¥ o8

<8l 9V idgaz 4y 1.2V 51 §d> plao ) Jliseyi jlilg :azi gibe cual jugxd JUses gy 0o wld Sy
23)80p sy g S0

S ool |y e — F ol

0395 b Juibv Jlall Gimy Jlail Sy ) jusiie Cuoglie 390 dbj wge jobay abdl> cueglie isy jlily

0 o bueyi (69) Wluiy gy g 630k diuwy wuwyd S 305 3250 plis dbgxo pawdi dae> )il

loe (osmmo samilin @ a1 .55 o |y JSine Scugby ail> (13938l g IS (s3irT linesd Glsgsd
WSS oy JSine g M0 LA JWdr e 093 jag

Phoue puwyile 10

U?Xl.to| rc|.x§| 9 LJ)"'*S :,J.ni:).o e waole — O dg.\’

> Wol pladl

> 035 as g, b | yuso

2 255U e el 29,
i)

Ginlidl b LOLSI caoglio B3

i jlidg

ST 3] ¥} .h.wg.: o.).ﬁbpud e 85)

A Byby jags o laz b )3
5 > )89l jug25 55 e

Ol o) 10)S Glabdisy
=919 g0 )5 o SuSaS
63ihd 2o (lwgs K92

Jado Jyis gt gjlwolusy
L:uogL&o Usé|9

taoglio N1)S5L b 298l
ISl 4y gaio jl o5l

9 35 gyl (Juail il

9/12 d=ivo

Jrus

69) 9 125 JUnoyi (59, W9
QA a0 (529)>

ag0 )> Loop Test cusisg

7 UhR Gub R|00p Al

L HART b Ua 1S ¢yxlgs

G250}l 9 jugx5 )5 laz
3320

S o i JLasl bl
L auyléo ()38 (LS @y o

8o (65051351 S

L jre2 3)Sey 0jL amlio
JyisS dilolw ) oaubiay =i ojL

95 Ol Cuoglio (5),;§ojl.x’:|

o3l 1> Jlisoys 3ty ahaspuy ud
£9%9

JUzeyi (@hd oo 1L adl>
W32 g (AiSguw jgud (Jub
Ulgol>

i b 03le > Fixed Current

. I 15 ; l""")

i jlidg

03)S b b pllel jupxs

Cuwl

0UigS JLail b WL las ellel
dbs..u.u IR0 D

L (o) adl> (o)l adgs
2ild =bly olwgs

g 93 ) Woldie (Gapwlide
Suus caoglio glas U

dBla> l yieS dadl> Cuoglio
Gl ayiss guio b o5V

Caghy 985 0395 b Jua

Cole

0mA

WSy 0 9 wwli dace

#j slabii )3 43S 58
20 mA

3.6 MA j vby>

21 mA @YU pby>

e e

Olko <l Slyau
U Ul 9 5242

Lol ol Cuwyd dac

Seiai Juog HART

Ay 9 wgliie Luae

lgo b ploj @y

@485 )il 16 Gjeel acgazo



LEVEL2 4-20 mA LOOP TROUBLESHOOTING 35> )l 8 phjgel acgaze  NICQ

)5 wbys 11

the order the checks must be made in

read the current series mA or V across R
) \
0 mA? open circuit — find the break
v
outside 3.8 — 20.5? device alarm — interrogate the device
v
inside the band? loop is healthy — check scaling and process

never start at the process. the current reading decides whether the process is even relevant
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