. €3eEQBLLMKNRNQBPQTQ- Ov A CURRENT LOOP OF THE 4 mA - 20 mA TYPE OR OF THE 0
.-20 mA TYPE AND | NCLUDI NG A PARALLEL TEST Cl RCUI TThe invention relates to a

current loop of the 4 mA- 20 mA or of the 0 - 20 mA type \ an
anal ogSsensor to an acquisition system rcispecti vely car rm\mﬂmg‘ﬂm m:ur rent
and an acquisition current.Such current I'oops are in w despread use. The 4
mA- 20 mA type | oop, e.g. made of "2~,1s" technol ogy enabl est'fi&’sensor to

operat e usi ng the ener suppl | y 4 10se rren The advant ages
of a current® |W%%V£¥QP k‘ﬁgv\#l.ggf‘?rr&gl? gﬁe"‘%o %%ségpp% %&E tahé“ sensor

i scarried byd he seymEs WANBSINSLUDENGI JNRARALDELEESTedu®RONgithe cost of
cabling conpared w th, other.types,of signalthat would requi.re. additi,onal
wires in the cablfgl?e aﬂﬁ%@%ﬁ%%d??l?ﬁgssganal CHEEGI tﬁrol%)d otfo g‘e\/ce;*r >5np‘srral I
extent by el ectZ@meynet | of rialdéadi 6n20t har ehpeenabhnnegtiingt anbecwiveyed over

| ong di st anc t.hr ough r Mo Lhg..hi r.adi_at) Ly In
known n%ner%%%%%e?é o%gr% (:i%%gg?gét)ﬂeégggﬁﬁsf? :S%%f(ggs)se? ym%:égq%%ét oar ed by
means of tesﬂemifé@%r@%igﬁ@daﬂoéi:ﬁukétélpﬁec@p‘é!e@tti-on of the sensor.

Si mul ation i Sperf@ﬁé‘i?dc@i‘réﬁﬂnﬁéb%vﬁgakéeiheﬁﬁd@%b‘r%%dsleteh.at THe t@akgst he

pl ace of the anal og sensor. Neverthel eas, there aredrawbacks in

di sconnecti ng $he™B ke LPARY i € - aMPR8K OEF JZHE HeitTE BRIy STERdfifect ed,
e.g. by reveiisd ngehdSPOLAr bp¥ratl Q¥eAgt BAk eaeeBReciipYl iwWd Ibybe forgot ten,
orperh that the connecti Onthi | 1. be | eft tQo I oose. Under such

condi tiThs, TEFHPEnANEESDE -t hePacAHVEPERERSy Sfef CTFERbUL PR e

count er pr odue¢1Vek3Owh sof i askhpwnheapoeer thepdgerfatd aheofsdrfsmniad ogsensor
@y "onitored L sconn [ he. rent oR.This i Q [ ticular,
@ e corcorrfaarBRTERL: Bk B Bl chAPRI bR iy, RS

al so, di sconnelee i opst sofiorabil thgurompsrérdawbabk othey &ypesercdl 35ranad; t he
acqui sition syst e\gblllﬂ eLpLaL Set HBd9RSBNnhP0R133R€1170 BNONBIALS alidy gener at es

an alarm It is thereforenecessary to take action to prevent the anomaly
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being 192 t72ePRdlestBacAigpaa dfi H1ERATPEGNT IS MaTe &Rpilsief e System
The object obytdtebby¥enhbaBtis radianeay,! Reche® N1 iFRNiitorddgpd he
operation of an acqgl Sitl OE syst.emor 5 of a sensor by di scopnection and
reconnect i on°?PRVEYEr PERE BBé GfSERBCESHRY. wh U 0 - 20 mA
type. The i nvanihgnhighbaaddaedohhdengdayof inspecting thecurrent |oop
wi t hout opening it _10To thi , LoventiQn .provi a current. | oopof
the 4 mA - 20 mA %9pgn8yno*n§{1ﬁ§g‘o bt}ggegﬁ%gfﬁétcl&?neoct[dﬁ%be aCEJ Lhlaiflot—gl(grgnsor
to an azQui ssysbemsyst monéspred byl peeasr pifngests slmucaurdeiigred
acqui si ti oncyinGihee! Bhicl 8RR A4RA SRALAC! GaRst | N difth A daptabeireuit is
connected in parallel wth“the current loop tolnject a superposition
current int oPREFErMBEpPYWRPEREGELER the $@5Er PeEFD P2 H'aterort ¥es ent or
t heacqui si ti gReCPLEBBL oFheheURREPeS isie@isoTUr I MHvdAYyIeclesk | iitetdeare
current 20l oog b% the test circuit is su%i{%posed on the currentcarried. by
Qe sensor tOFeVRaFsfe 1ft S1550PRECSA P RS FEF Phe ST v 5t em or
t I's lsﬂ?erpb‘seﬂedmg: beougrlqn}[;emmfﬂem?eﬁhrmgjl thhe mmfrs;iﬁg’ axsystem ”
osimulate i . [ r [ .Q NSOr ci rgui
connect ed inﬁéa}lrggﬁ:gl’ \%lgt Sy eg\él%F e(r%téﬁ%g%%%t luog’1 i'glrnl\sll‘(e)sbﬁzogﬂ;%ée%f%%’ &%
super posi t i cOREURARAL thiathsle opomiessiome cudierhe oot cormekrdsry.
theacqui si ti gRqa¥SLERY eo&%@qt@m@g 8 Unanki %%%F?éj'é‘é%ﬁb?sﬁé%@?“ks
t el ng retonnect ed

t
menti oned above: firstly e risk of the30sensor b W th
reverse pol afYE§eMs EMERSHQVEd ECak® SR RBPERIAYHee oop anomaly is
det ect edby the acguis$i tinOkndfin eadiR BNy RN 1ds HEI 11 eshelog
According to _a first advantage of t i hvention t'{}? 35 test \(,:\j_rcuit
conprises a varFRBl &SV IFHGE &Sﬁ@ryat ORI | DT H TR WP RPt he
acqui sition Shitemst dang,edn tdeetsiupdraposivhieon tche resmsdy asldragovédt o t he
3 acquisitio rr.ent,. ther : i j t i jfor a | ow current
t hreshol d of @{ g\ élg%uilm#%&%%fs@ﬁnﬁg#'a %&Zfsﬂe%tgdé%%%g |§rr(eght, the test
circuit incl ddéscanespisrer affetiddaut sidrs edrahbackse aara apeeebalol t age
gener at gk t 0 deker MR Ahf MBANIdAIAs e NESUDESI POSE 1D SHEREDbobNa8NOL her
preferred enpodi nent, the test circuitincludes a diode_connected Ln series
with the var PRRRELAAMEIGY AT SBISHT- 5 AR AL IHB- cuffeh® FoBHSHRER
t hevari abl e velkkage s tZeraaka amidiercprpfersst endoshemaly beengest
circuitincludes a diode connected in series with the acquisitionsystemto
preserve operating i ndependence of a pluralityl5of current |oops connecting
a plurality of sensors to acomon acqui sition system Accordi d
advant age of the invention,the test circuit includes a vari auﬂﬂummmuﬂﬂmmﬂ]
regul atorconnected in parallel with the anal og sensor to inject2Qthe.
superposition current by being added to the sensorcurrent, thereby naking
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Figure 1 is an electrical circuit diagramof acurrent |loop with an anal og
.sensor and an acqui sitionsystem together with a test circuit connected
inparallel to test the lowcurrent threshold of thebacquisition
systemFigure 2 is an electrical circuit diagramof acurrent |loop with an
anal og sensor and an acquisitionsSystem tdgether with a test circuit
connected inparallel to test the high-current threshold of thelOacquisition
systemFigure 3 is an electrical circuit diagramof acurrent l.oop with an
anal og sensortZHAFeh 3R RHER {PHndySREm LEBGCEREF TRAEh Lhe: AU RAT
connected i npafsddme] to keep an acquisition current constant 15regardl ess of
a sensor current.A.4 : 20 type.current | oop,as_sha i.nFiqure .1
conpri ses an anal o SeMIbFCY gﬁdt%% é%&ﬁflgil?flo%ygfjeﬁeg‘.e yt\;\}fy%ol?oebelxeér}’rpl e,
t he anal og serSanonst@pimsstiie spasationunfednoacths sattiodesysHtdmewasi ng
of a20hi VO e rygak. u a Lrcui.thr .
Neverthelggtgss,gfiI ?Qis’s&lﬁge%rﬁfh%%ggﬁgﬁlg%gzﬁ i%gdi Zﬁgtoghe%&tleo% ?Lglkgdlrjch a
pressure senseirremid loomppfieket omher 3Aamdgtypesors odpdhs ihg i3 anfo -
20 M or a 4 a20 mA current |oop. By way of exanple, such
sensor s25i ncl ude tenperature sensors, flow rate sensors, pHsensors, and
i ndeed viscosity sBASotBVEREIpRed8 PES8ENSHr thenhdder sdndasrantigd the
| cfl ow ng thecf@ffé@@gh@opah\jvgbh@utr@Etan'ﬁslgd@k;erm' ned by thepressure present
i nside the casing ,?f Elpclrcuit breaker30that is fillJed with an
ar c- di stthgui shi ngt Qi EREEt P 58S TRBVEEGEPS: PF(S’P(‘%%’[ EmABISH i P a DC
vol t agesour ceob, tlke gd @A 24200mASti{WE) orThéE thlet @ge- 2WUMFedsipever s
quisition c la_inpto i resi storRl1, ..-navi i stance
100 ohms (F2PRTS e R Bhnalal FeaRnEBE. Beor A R B S ol
with a di ode Bispeseivesywrahryhogaaqsesisorocugyrsngmadid adetequm siet ion
themagni tude ot Dge ACEHESELLBNHEREERhalAco exd ARC Al diad & Higgd nventi on,
a test circuit 1sconnected In parallel wth the current loop to Inject
asuper pos? t i oRLEGREBNLS] ﬁ@@ngﬁge@ é8p Pakiildie lc wHtdhtthes Sigergivs ekPdm e
_sensor_curreninﬁéc@nat Bepacgbks thban2tbiedtt 1Nt R ddildtidpodinedy of the
i nvention, as shown inFi gure 1, the tes&)i circuit cq?rg_prl ses a v:?nc gener at or
7gener ati ng acYoFERbel §45HREEPOER O™ e F VAT (P TS Hy &Y t9'®4 Vv and
that i s connestgdisntpanakhelkenitt.h thelOacquisition system 3. The generat or
7 delivers asuperpgsition current, |ls | series resistor R4 ofresistance
equal to 100 ~, fo?ﬁsxﬁﬁﬁﬁgp?ﬁé%éﬁﬁerc%%lsri g onln(,Juercﬁ:eenqE rgt? stlll%j Cg%?g%ﬁgi a
t hevol t age geheopt by Thepsestamifncorhtt He prgsspassbmyortid Seetrnenve to the
flow directiop,p iEHebgcﬂ?{'es'ste'r%%rC‘&U UIhA 3% A% d GerAddsd LoeLeige With
the sumla + [s berngequal to the sensor current lc. "An anmeter A2
i sconnect ed | AosEPPedCAMLEItEON SYViSHAL O idl tiferrrke99d 7OR ot B8t er ni ne

the magni t udecglrthAe2@auRehp0 ThircyHe WHeE e disid it 1dH Ssydemt e vari abl e

voltage V4 is |,nc;easedgr o%r essi v.elé_y S a% t o i ncrease tfe su%grgom tion

ﬁrrent I s and®$BY48Lf0 14Ec PESTE TR Ec,ealﬂ S diP Cis e ted gFeRACE hat
ile thestest is Taki ngsfl adecuite cansrt2ht Ui epdrdIlel wiphsedeby the

constant pres inside_th Si itself. re Jhis thus

causes theacq%ﬁ%?felrl nll&? ré:%[%a% asjl“tq‘?)ve!bsl’escléomjieéje% géaglﬁrg%?ﬁ%jé% J(%%‘dso as to

verify that thuerzegui siitihoutspresrind Yperaud el obeep yconraotingpehieng t he

current |oop. §Qaﬁ§sﬁ%§tonc'séﬁ-ﬁém i) %}%'“h,ﬂﬂld:c_!; géjefr?sé‘*r pr etg{ 8blymaapELSes a
s wth thevariabl e vo

di ode D2 connected in seri ) vol t age generator to_prevent
part of theac§tiesPErryRacls RN PIRG RPWserfesthy otkperielt efr EBPt when

the vari ghl e ¥ehnisage b¥4 s rFRIIne IO W S D NrdPe B6SpHBELI P €8nnect a
di ode D3 inseri.es wth the vol t age source 5 ff the acqui siti gngés%eﬁl 3
°© ectFiréht 1a

so as to deal SHTHRRFS%c ST VoI TR %p\&?‘)@?ﬁifel?h

must not becohy mégatacemidintivrs wiayl e tthes possldg | séysot Leedehgga
plurality of PLEISWE Ssensors in a plurality of current |oops fromthesane
DC source is naintained and it continues to be5possible to naintain the | ow
acqui sition currentiduoestiold o & Eirsemdyaopaset abuthdi spuebtagnf e&be

t oot her BlzeSSWRSRNSASid e s&Hr4 %ri%%-%&l@a?@c%%ﬁe‘%%%@ ment, as
shown in Figure 2, thetest circuit_conprises a variable current

regul at or 910SSAREGES i RAEAH L Wit t Hee apeHBySsEHSBr SYSERE tO

super posi ti on iGifldc@NttHes difparPpEsi etoni euthernarbpbhedDegr egulkat ehed
downstream fromthe pressuresensor 1 relative to the direction of the

acqui sitioncurrent la so as to be added to the sensor current Ic,15with the
sumlc + |Is being equal to the acquisitioncurrent la. An ammeter A2 is
connected in series withthe variable DC regulator 9 to determ ne the
magni t ude oft he superposition current Is.In this way, the superposition
current Is is varied20progressively so as to increase the acquisition
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5 has a third termnal 17 connected upstreamfromthe diode D1 in a
.connection that is cormmon with the ameter. 9 CLAIMS 1/ A current | oop,
in particular of the 4 mA - 20 mA type or of the 0 - 20 mA type connecting
an anal og sensor (1) to an acquisition §ysten1(3) respectively carrying a 5
sensor current (lc) and an acquisition current (la), the |oop being
characterized in that it conprises a circuit for testing proper operation
that is connected in parall el mﬁtF the current |l.oop to enable a

super posi t | FAEEFHehen (FYTTERt het PRFERY eBRKAE i, %ﬁ% ent is 10
super posed mohiter S€NBew -current thegsholdnoffhe hacadgiilgidicqurrent (la),
and is increased progressively to verify the opposition of the acquisition
systenltozfX%ﬁﬁ%urrent threshold and to a high-current threshold
respectively. 15I2/aAprefeened| empodimenti nghieo telsdti milcuit vimaclhidd®e t est

circuitzinclud rj t age era ( c t it paralle
with the ac%qyui%?r{l?%%g s{:/g é%ctf%ﬂ g%dsvﬁlg%% Rniqu:gszl)h[e g’o%sr}gl%ﬁeige e the
super posi t i O tage emene@bakerbépPndetasméaseghef magmid usigparpddiei on current

(I's) to be iniested; whil e keephpg constant the sum of the acquisition
current (Zafﬂ%?ﬁé the supgrposition current, which _sum corresponds to the

sensor current (Fe)anaphgxy pyeferred ERPCAIHENSit e Sptterfdeito a

| ow currentiZbltAeesholdodd/ cOneektent ihoge ra@eORditly dHe GhatiBle i N Whi ch
t he tefé C|rc§|t i ncl udes _a di ode gDQ) connected in series with the
vari abt® voY?ahRIGeRBREEBFOF7F° BECLEFCK & &H;q%ﬂﬁ)iﬁﬁﬁw%ﬁgﬁy?Qﬁclainlz

in which theatesblei veltagendsugesoa di ode (D3) connected in series with

@C 7o sl kTR e Rl B BB OO LA L, (o

vari abl e voinggedggnerdﬂgde(¢pnnected in series with the acquisition
system to preserve operating independence of a plurality

15 of current loops connecting a plurality of sensors to a
common acquisition system.

According to a second advantage of the invention,
the test circuit includes a variable current regulator
connected in parallel with the analog sensor to inject

20 the superposition current by being added to the sensor
current, thereby making it possible to monitor a high-
current threshold of the acquisition system.

According to a third advantage of the invention, the
test current includes a variable current regulator

" 25 connected in parallel with the analog sensor to inject
the superposition current by adding it to the sensor
current, the superposition current being servo-controlled
to said sensor current, thereby making it possible to
maintain the acquisition current in the current loop.

30 In a preferred embodiment, the test circuit includes
an ammeter connected in series with the variable current
regulator to determine the magnitude of the simulation
current.

Other characteristics and advantages of the

35 invention will appear on reading the following
description of embodiments as illustrated by the
drawings.



10 6/ A current |oop according to claim1, in which the test circuit
.includes a variable current regulator (9) which is connected in parallel
with the anal og sensor (1) and 5 which nakes it possible while the
superposition current is being increased, ,for the superposition current

(I's) to be injected while keeping constant the sum of the sensor current
(lIc) plus the superposition current constant, which sum corresponds to the
acquisition current, so as 10 to verlf . the operatjon,of the acquisition
systemup to a hi gHIRS enti kﬁ%sﬁﬁ%‘: afA %ﬁ??BhF abaﬁréE‘CSEdgng to claim
6, in which ihedeest 1Cddp:twitnrmhm1@g1 :ambcr afd2hxncangackedion series
with 15 the variabl e curr n | at or 8/ A currentFFgo according to

claim6, in WHi HF Y he ul%t%? ?9?1F§u§8r58n80ﬁ 8d to the
acqui siti on @amdﬂle]('ﬂa) tm QtihGA bow fewtrénopthreshdildgofotary one of

claims 1 d\-{lh c(]]nt r?é]ﬁ" 0g sensor is a pressure sensor for sensing
t he pressure |n e casin an el ectrical apparatus. 25 10/ A renovable

box conprising a tRiguxg reuwis BrelectThgad curruat Hésprasceddiang to any

one of clai Mgyl-Adh.1448 PoXn i H8! sheh 185 COBABEH QRA! ‘éhmal&alu%s(x%%onﬁ 17)
designed to be connected to test points permanently mounted in the 30

current | oop.SYSALTooRgener Wit 3 Beat Acirgust connected in

K, - 56} VX| ~! ' D008 B xswd €l _Zhe ahcghcalieadaa) eakeahealcalfcahea] ca] cal cal ¢
a] ca] caj ca] ca c ca caga! ca! ca] ca] ca] ca] ca] cRa] ca] ca] c<a! v8889999: :::::;

;o U<X< . Rsni d_Z] ca]ca] ca]ca]ca] ca]ca]ca]lca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] (Ian]gm]e:a:] chjcahcaleatcatad] ca]rca]ica]dd.abcra]rc@lﬁ(BBnCOCsO/CC'

‘?52;(«::- >.C>L]r>%r7 @?&Wx%ﬁi %r_li]gg] ¢§ cafcg]nca]aca]agg‘]ucg] ca ca] ca] ca] C
a] ca] ca] ca] ca‘E])@t]Qm,] c@f]@@]ha]?c‘a}th] gatealcalirapds] @@p@@]cd;@]dcagg kKIjHO'!' 10%
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()-3vwxtR!"! 0"/&384(&11&3—1@@/813& typé’ buirQ%ﬁiﬁ&l6bp3ab0°@%§vr{ i3’ () abci Q4!
10983& ()-3' ! 10983& (’)i 109B338&' % 109B83&' ().- 510%33&%% 3GOR0! ' 1098
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] other analog sensors operating in a 0 — 20 mA or a 4 mA —
20 mA current loop. By way of example, such sensors
. 25 include temperature sensors, flow rate sensors, pH
sensors, and indeed viscosity sensors.

The pressure sensor 1 has a sensor current Ic
flowing therethrough, which current is determined by the
pressure present inside the casing of a circuit breaker

30 that is filled with an arc-distinguishing dielectric gas.

The acquisition system 3 comprises a DC voltage
source 5, e.g. at 24 volts (V1). The voltage source
delivers acquisition current Ia into a series resistor
Rl, e.g. having a resistance of 100 ohms (Q). An ammeter

35 Al is temporarily connected in parallel with a diode D1
in series with the acquisition system 3 to determine the

magnitude of the acquisition current Ia.
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connected in parallel with the current loop to inject a
superposition current into said loop, which current is
superposed on the sensor current or on the acquisition
5 current.

In a first embodiment of the invention, as shown in
Figure 1, the test circuit comprises a DC generator 7
generating a voltage V4 that can be varied over the range
0 to 24 V and that is connected in parallel with the

10 acquisition system 3. The generator 7 delivers a
superposition current Is into a series resistor R4 of

" resistance equal to 100 Q, for example.

The superposition current Is is injected via the
voltage generator 7 upstream from the pressure sensor 1

15 relative to the flow direction of the acquisition current
Ia so as to be added thereto, with the sum Ia + Is being
equal to the sensor current Ic. An ammeter A2 is
connected in series with the wvariable DC voltage
generator 7 to determine the magnitude of the

20 superposition current Is.

In this way, the variable voltage V4 is increased
progressively so as to increase the superposition current
Is and so as to decrease the acquisition current Ia,

given that, while the test is taking place, the sensor

. 25 current Ic as imposed by the constant pressure inside the
casing, itself remains constant. This thus causes the
acquisition current Ia to be lowered to a low threshold
so as to verify that the acquisition system is operating
properly without opening the current loop.

30 The test circuit as shown in Figure 1 preferably
comprises a diode D2 connected in series with the
variable voltage generator to prevent part of the
acquisition current Ia being diverted into the test
circuit when the variable voltage V4 is small.

35 Provision is also made to connect a diode D3 in
series with the DC voltage source 5 of the acquisition

system 3 so as to deal with an increase in said voltage
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threshold of a current loop w1 out dlsturblng feed to
other pressure sensors in other current loops.
In a second embodiment, as shown in Figure 2, the

test circuit comprises a variable DC current regulator 9

10 connected in parallel with the analog sensor 1.

The superposition current Is is injected wvia the

" variable DC regulator 9 downstream from the pressure
sensor 1 relative to the direction of the acquisition
current Ia so as to be added to the sensor current Ic,

15 with the sum Ic + Is being equal to the acquisition
current Ia. An ammeter A2 is connected in series with
the variable DC regulator 9 to determine the magnitude of
the superposition current Is.

In this way, the superposition current Is is varied

20 progressively so as to increase the acquisition current
TIa given that the sensor current Ic as imposed by the
constant pressure inside the casing throughout the
duration of the test remains constant. This causes the
acquisition current Ia to increase to a high threshold to

. 25 verify proper operation of the acquisition system 3
without opening the current loop.

It should be observed, advantageously, that while
testing the low and high-current thresholds of the
acquisition system, the sensor current Ic can be

30 determined from the magnitudes of the acquisition current
Ia and of the superposition current Is as determined by
the ammeters Al and A2 connected in the test circuit. As
a result, the pressure of the dielectric gas contained in
the casing is monitored throughout the entire duration of

35 the test being applied to the thresholds of the
acquisition system by means of a test circuit connected

in parallel with the current loop. A leak of dielectric
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gas from the casing would give rise to a drop in the
sensor current Ic and consequently to a drop in the
superposition current Is which can easily be determined
by the ammeter AZ2.

In a third embodiment of the invention, as shown in
Figure 3, the test circuit comprises a variable current
regulator 11 connected in parallel with the pressure
sensor 1 to inject a superposition current Is by being
added to the sensor current Ic, the superposition current
Is being servo-controlled to the acquisition current Ia.

The magnitude of the acquisition current Ia as
acquired by the acquisition system at the beginning of
the test is given as a reference to the variable DC
regulator 11 by a servo-control system 13 connected to
the ammeter Al connected in parallel with the series
diode D1 of the acquisition system 3.

Throughout the duration of the test, any variation
in the sensor current Ic gives rise to a variation in the
acquisition current Ia which is immediately compensated
by the superposition current Is injected by the regulator
11 to keep the acquisition current Ia constant. If the
sensor current Ic drops, the superposition current Is
increases to keep it constant.

In this way, the sensor current Ic is progressively
decreased and replaced by the superposition current Is
without opening said current loop. When Ic is zero, the
pressure sensor 1 can be disconnected from the current
loop to inspect it while avoiding any open loop anomaly
being detected by the acquisition current. No alarm is
generated by the acquisition system.

In a fourth embodiment of the invention, the test
circuit is installed in a portable and removable box
which has connection terminals for connection to test
points permanently mounted on the current loop.

One of the connection terminals 13 is connected
downstream from the diode D1 connected in series with the

acquisition system at a point common with the ammeter Al
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that measures the magnitude of the acquisition current
Ia. The other connection terminal 15 is connected
downstream from the pressure sensor 1. The ammeter Al is
preferably integrated in the test box, which in this case
5 has a third terminal 17 connected upstream from the diode

D1 in a connection that is common with the ammeter.



& 10% & ()-0& & 10% & ()-0 & 10% & ()-0& & 10% & ()-OxX@& & 10% & ()-0

‘& 10% & ()-0& & 10% & ()-0 & 109% & ()- 0& 89: kl npX<C & 10% & () - 0&

& 10% & ()-0 & 10% & ()-0& & 10%& ()-0 & 10% & () - Omxyz{ | ~dH

& 10Z( 109%&& ()-3 10%&& ()-10(10(10( & 10% & ()- 0&

& 10% & ()- 0SWHZ(10%8&' ()-32Z( 109%&& () - 3Y(Z( 10%8& () - 3Z( 10%&&! () - 3Y( Z( 10%&
" () - 3NOQef XX@-IY( Z(109%88& () -3Z(10%&& ()-3Y(Z(10%8& ()-3Z(10%&& () - 3Y(f gpX<HZ

( 109R& () (ANIR& () - 3Z( 109&& () - 3Y(Z( 109%&& () - 3Z( L0%&& () - 378;

Os W HZ( 10% L?’) (109R& () - 3Y(Z(109%&& () - 3Z( 109R&’ () 3Y( Z( 10988 () - 30PQKX@

HY( Z( 109&&' ()/- S\Z(CID@Mt()l@QﬁéZ 10t ) cBLE E00R&E B — 20 mA type

#pX<HZ( 10% 0. 1094 3#CDErs

oW 10068 P Tookear (30 XA ACvaar 1) %E%%é/%é f*%‘?%z%%&% (4

XX@HY( Z( L0%&® (31 @Z(quwmwﬂqwé&) (Fespechimely) cayrying a

POKYDXTZ( 100 ) SUAUAONE ) 2L 40081 s3VL 201018k 30CH00A

2SWHZ( 109&& () - 3Z2( 10%&&’ () 3Y( Z( 109 - 32(109%&& () ~3V( Z( 1ocy & () 3’?@\BCF

yZXX@Y( Z( 109%P (He8H 19BRRAETSB¥E 163/ het - 3% COMREIERS3 W ALPRHA 10988 (

GG HE( 109657 ()7 S 10T 3YLELA0MA ) 320 L0%k O~ SV ZLaonas; () - Bxxa
S 0, 0, 0, 0 -

Y(Z( 109%8& ()BZ z%]zﬂcﬁs}ég}" ﬁg‘&"«%‘%( iﬁg/%én )%?%169&%“@3@& ((6‘&5‘“?}e c(-PCfS% &

PX<HZ( 109&& EYE3M(Z( (I:D@/&&:(:) bezmg)a/&eea) eB¥EEL DOYBRLCh ITHRMRL! i(9 - 3i

LTI es Rt (M 0ped e 19 YA ) -3t

1 10% & () - 1m®&1@gz(qnm&rrgmgvﬁai>wamdxw i heX@rdred] Prag 1SS Bt viedog & () 3

' 10% & 1008 6
0% ()(é %(J);?eéﬁf&)tﬁé bbbobLEIBXbEIONE, );u%@lt%%(%% ceh l&foﬁé () :

10% & () - 3d1®‘10@)6%2-‘%1)1t 3tﬁresh9#§x@16 t?o% ale)‘t 3—‘u hq b & () -
0% & () - 3d' #respectively.
#CHDHE#MmEN#0#pX<l ' 10% & ()-3d" " 10% & ()-3' 10% & ()-3d' ' 10% & ()-3' 10% & () -
So#HHHHAHSSWII 10% & () -3 10% & ()-3d' ' 10% & ()-3' 10% & ()-3d' ' 10% & () - 3%
$SETSUSSSX X@ A’ A 1084 8 hi} - BodPYadchydidy’ t6%cdalin 2',10% &iHi)cBd S IERSSp X<

e Tt Rl r A T

WHBIKXQ@ d' CUTBEL ¢ - 3n19%r&14yel3uitmom (a)SCBIlECL%J&ir( )sm@xw&w &8 &pX<i

T10% & ()-3 b &l 13 10% d & SRERERAEESW|
' 10% & (é Swhio ‘?aﬁ Hogd és&)ﬂ% 1‘6’(2%%%()@%%“& t) ok & 78 xxac

' 10% &9) - 31§0b/98m)196re§s%i& efPrsth%saP@)rm@@rk qul?ﬁent pS&g) 1924 &' ()
'3d"10@6&-(be31ﬂP&%@eﬁ)wﬁﬁielﬁ%éélhb SohB¥asit( )ch® 'sunf (of the

acquisition current (Ia) plus the superposition current,
which sum corresponds to the sensor current (Ic), so as

to verify the acquisition system down to a low-current
. 25 threshold.

3/ A current loop according to claim 2, in which the test
circuit includes a diode (D2) connected in series with
the variable voltage generator (7).

30
4/ A current loop according to claim 2, in which the test
circuit includes a diode (D3) connected in series with

the acquisition system.

35 5/ A current loop according to claim 2, in which the test
circuit includes an ammeter (A2) connected in series with

the variable voltage generator (7).
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