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Your Advantages
• InsulationmonitoringaccordingtoIEC/EN61557-8
• SuitableforDCchargingstationsforelectricvehicles
 acc.toIEC/EN61851-23:2014/AC:2016-06
• Universalapplicationinnon-earthedAC,DC,AC/DCnetworksupto
ACmax.250VorDCmax.300V

• WithconnectionfacilityofanexternalcouplingdeviceRL5898for
voltagesuptoAC400V/DC500VorRP5898forvoltagesuptoAC
690V/DC1000V

• Extendedoperatingtemperaturerangeof-40...+70°C
• Veryfastreactiontime≤1s
• Optimisedinsulationresistancemonitoringalsoduring
 mainsvoltagevariation
• Self-testeveryfulloperatinghours
• Preventivefireandsystemprotection
• Detectionofsymmetricandasymmetricinsulationfaults
• Universalapplicationinnon-earthedAC,DC,AC/DCnetworks
• Easyadjustmentofresponsevalueandsettingparametervia
 rotationalswitch
• Suitableforlargeleakagecapacitancesupto5µF
• Monitoringalsowithvoltage-freemains
• MeasuringcircuitL(+)/L(-)withbrokenwiredetection(canbeswitchedoff)
• ProtectiveconductorPE1/PE2withbrokenwiredetection
 (can'tbeswitchedoff)

Features
• Settingrangeof2ndresponsevalue(alarm):1kΩ…500kΩ
• 1changeovercontactseachforinsulationfailuresalarmanddevicefailures
• Energizedorde-energizedontripcanbeselectedforindicatorrelay
• WithmulticolourstatusLEDtoindicatethestateofoperation.
• Automaticandmanualdeviceself-test
• Alarmstorageselectable
• Protectionagainstmanipulationbysealabletransparentcover
• Externalcontrolinputforcombinedtest-/reset-button
 withadditionalstopofthemeasuringfunction
• Withsemiconductoroutputtoindicatetheinsulationresistance(PWM)
• 3widevoltageinputforauxiliaryvoltage
• Width52.5mm

Product Description

Approvals and Markings

Applications

Insulationmonitoringof:
• Non-earthedAC,DC,AC/DCnetworks
• DCchargingstationsforelectricvehicles
• UPSsystems
• Networkswithfrequencyinverters
• Batterynetworks
• Networkswithdirectcurrentdrives
• Hybridandbattery-poweredvehicles
• Mobilegeneratorsets

Monitoring Technique

VARIMETER IMD

Insulation monitor

RN 5897/240

RN5897/240 RP5898

Couplingdevices

RL5898

The insulation monitor RN 5897/240 of the VARIMETER IMD family
providesbestanduptodateinsulationmonitoringofmodernITsystems
inanoptimumandstateof theartway fulfilling the relevantstandards.
ThedevicecanbeusedinthemostflexiblewayforAC,DCandAC/DC
systems.Thesettingoftheparametersandtheswitchingvaluesisdone
bysimpleandoperatorfriendlyrotationalswitchesonfrontofthedevice.
TheoperatingstatusisindicateduserfriendlyviaamulticolourLED.With
asealabletransparentcoverthedeviceisprotectetagainstmanipulation.

Translation

of the original instructions

AC/DC
Canada/USA

1)

1)RN5897only

Connection Terminals

Terminal designation Signal description

A1(+),A2 AuxiliarxvoltageACorDC

L(+),L(-),VSG1,VSG2
Connectionformeasuringciruitresp.
connectionforcouplingdevice

PE1,PE2 Connectionforprotectiveconductor

X1,X2

Controlinput
(combinedexternalTest-andReset-input
withadditionalStopofthemeasuring
function)

Y1(+),Y2
Semiconductoroutput(OpenCollector)with
PWM-signaltoindicatetheactualinsulation
resistance

11,12,14 AlarmsignalrelayK1(1changeovercontact)

21,22,24
DevicefaultindicatorrelayK2
(1changeovercontact)

Circuit Diagram
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AllTechnicalDatainthislistrelatetothestateatthemomentofedition.Wereservetheright
fortechnicalimprovementsandchangesatanytime.
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ThedeviceissuppliedwithDCauxiliaryvoltageviaterminalsA1(+)/A2.
Switchingontheauxiliaryvoltage(Power-On) isfollowedbyaninternal
self-testfor12s(see„Devicetestfunctions“).Thetestprocessisvisible
withthestatusLED.Afterthis,measurementoftheinsulationresistance
inthemeasuringcircuitsbeginsandthestatusLEDchangesintogreen.

Measuring circuit 

(Insulation measurement between terminals L(+) / L(-) and PE1/PE2) 

TheinsulationmonitorRN5897/240canbeusedbothwithballast(VSG)
andwithoutVSG.Max.mainsvoltageandconnectiondiagramshaveto
beobserved!
Iftheinsulationmonitorisoperatedwithoutcouplingdevicetheterminals
L(+)andL(-)havetobeconnecteddirectly to thevoltagesystemtobe
monitored.andtheterminalsVSG1/L(+)andVSG2/L(-)eachhavetobe
bridged(seealsooperationwithcouplingdevice).
Abrokenwiredetectionthatcanbedisabledprovidesafaultsignalifboth
terminalsL(+)andL(-)arenotlinkedbytheconnectednetwork.
Thetypeofthevoltagesystemortheconnectionmethod(AC,DC,3NAC)
hastobecorrectlyadjustedontherotationalswitch"UN".
AlsotheterminalsPE1andPE2havetobeconnectedwith2separate
wirestotheprotectiveearth.Aninterruptionofawirealsocausesafault
signal(seesection”Behavioronfaultyconnection”).Themonitoringof
thePEconnectioncannotbede-activated.
Tomeasuretheinsulationresistanceanactivemeasuringvoltagewith
changingpolarityisconnectedbetweenL(+)andL(-)andPE1/PE2.
Attheendofameasuringcycletheactualinsulationresistanceisproduced
andindicated.TherelayforalarmK1switchwhendroppingunderthe
adjustedresponsevalue.InadditionthestatusLEDlightsupredonalarm.

Manual reset of fault message

Withthe2-sectionrotationalswitch"UN",manualorautoresetofthealarm
canbeselected.Ifmanualresetisactivatedtheinsulationfaultsignalof
themeasuringcircuitisstoredwhendroppingundertheadjustedresponse
valuealsoiftheinsulationresistancegoesbacktohealthystate.Pressing
the„Reset“buttononthefrontsidefor2s,thealarmsignalisresetifthe
actualinsulationresistanceisinhealthystate.

Indicator relay for insulation fault and device failure

The function of the relays K1 (contacts 11-12-14 for alarm) and K2
(contacts21-22-24)canbealteredbetweenenergisedontrip(relayn.o.)
orde-energizedon trip (relayn.c.).Whenenergisedon trip therelays
energizewhenthevaluedropsbelowthesettingoratdecivefailure,when
de-energisedontrip,therelaysde-energizewhenthevaluedropsbelow
thesettingoratdevicefailure.

Semiconductor output to indicate the insulation resistance

OnterminalsY1(+)/Y2agalvanicallyseparatedsemiconductoroutputis
availableasPWM(Pulsewidthmodulated)signalthatshowstheactual
insulation resistance. It is an opto-coupler outputwith open collector.
Thismeansthatanexternalcircuitisrequired(ext.supplyvoltageand
pullup/downresistor).

Disable the measuring function

Using the external control input X1/X2 themeasuring function of the
RN5897/240canbedisabled.Thiscouldbeusedwhenseveralisolated
voltagesystemswithindividualinsulationmonitorsneedtobecoupled.
Themeasuringvoltageissetto-90V(negativemeasuringphase)and
theevaluationofthemeasurementisstopped.Thestatusoftheoutput
relaysisfrozenandnotchangedanymore.Ifthemeasurementisdisabled
thestatusLEDflashescontinuouslyorange.Pleasebeaware,onlythe
evaluationof themeasurement isstoppedandthemeasuringpulse is
interrupted!A high resistive disconnection toPEdoes not take place
(seeinternalresistance).

Broken wire detection

Asdescribedinsection"Measuringcircut",themeasuringcircuitsL(+)/L(-)
andtheprotectiveconductorsPE1/PE2areconstantlymonitoredforwire
breaks–notonlyatPower-Onoramanualoroccasionalautomatictest.
The response time of PE1/PE2monitoring is only a few seconds.The
responsetimeofmonitoringofL(+)/L(-)canbeuptoapprox.2min.Broken
wiredetectionbetweenL(+)andL(-)isperformedviacoupledalternating
voltage. This alternating voltage is short-circuited if the terminals are
connectedtotheconnectedmainsatlow-resistance.Thedevicedetects
thatthemainstobemonitoredisproperlyconnected.
Sincethisbrokenwiredetectioniscarriedoutwithalternatingvoltage,large
capacitancesshouldbeavoidedbetweenL(+)andL(-),sincethecapacitive
reactanceofthesecapacitancesalsoshort-circuitsthisalternatingvoltage.
ThedevicewouldnolongerdetectaconnectionfaultonL(+)/L(-).
Especiallyparallellinesshouldbepreventedoverlargerdistances.
IflargercapacitancesbetweenL(+)/L(-)cannotbeavoidedorifthecoupled
alternatingvoltageinterfereswiththesystem,thebrokenwiredetection
canbede-activatedonthe2-sectionrotationalswitch"Rel./VSG".Itcan
bealteredbetweencontinuouslydisabled(BrokenWireDetectOFF),or
continuouslyenabled (BrokenWireDetectON) for10secondsevery2
minutes.IfthebrokenwiredetectiononL(+)/L(-)isde-activatednoACvoltage
isinjected.ThebrokenwiredetectiononPE1/PE2cannotbede-activated.

Device test functions

Principally,2differenttestfunctionsareimplemented:The"self-test"and
the"expandedtest":
Theself-testofthedeviceisperformedautomaticallyafterPower-Onand
everyfulloperatinghours.Itcanalsobetriggeredmanuallyatanytimeby
pressingthe"Test"buttonatthedevicefrontfor2s.
Withtheself-test,contrarytotheexpandedtest,thestatusoftheIndicator
relaysisnotaffected;thesequenceisasfollows:
TheselftestisindicatedbythestatusLEDwithflashcode1inorangecolour.
Firstthenegativemeasuringpulesisactivatedforabout5sandtheinternal
measuringcircuitischeckedonfailures.Thenthepositivemeasuringpulse
isactivatedforabout5sandmoreinternaltestsareperformed.Ifnofailures
aredetected,thenormalmeasurementcontinuous.Theextendedtestis
started,whenduringorattheendofaboveprocedure(12s)thebutton
"Test"ispressedagainfor2s.
Theprocedureisthesameasabove(2measuringphaseswith5seceach)
butinadditiontheoutputrelaysK1andK2gointoalarmstateandthePWM
onthesemiconductoroutputdropstothelowestvalue.TheStatusLED
showsflashcode2inorangecolour.Thetestphaseswillbecontinuously
repeated. The extended test can be finished after the first complete
sequence(approx.10sec)bypressingthe"reset"buttonfor2seconds.
Thedevicestartstheinsulationmonitoringagain.

Test signal 1)

Reset signal 2)

Relay state K1 and K2

Measuring voltage

Positive

Alarm

No Alarm

Insulation
measurement

Insulation
measurement

Insulation
measurement

3)

4)

Self test (Test 1)
Duration: approx. 12s

Self test (Test 1)
Duration: approx. 12s

Duration: approx. 10s

Continuous extended
test (Test 2)

Negative

M12462
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1)Testsignal:ButtonTest>2sorX1/X2>1.5sand<10s
2)Resetsignal:ButtonReset>2sorX1/X2<1.5s
3)Toinitiatetheextendedtest(Test2)thetestsignalmustbeoperated
withintheselftest(Test1)again.

4)Theresetsignalhasherenofunction,asthefirstcompletesequence
ofextendedtest(Test2)isnotfinished.

FunctionFunction
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Function Diagram

Flashing Codes Status LED

Behaviour with internal device faults

Ifinternaldevicefaultsweredetectedduringthetestfunction,thestatusLED
flashespermanentlyred.TheindicatorrelayK2switchtothealarmstate.

Behavior on faulty connection

WhendetectingbrokenwireonterminalsL(+)/L(-),themeasurementis
disabled.Thereactiontimecouldbeupto2min.ThemonitoringrelayK2
goesinalarmstate,thestatusLEDshowsflashcode1inredcolour.After
removingtheinterruptionthefaultisautomaticallyreset(max.reactiontime
upto2min)andthemeasurementoftheinsulationresistanceiscontinued.
Storedalarmvaluesremainstored.Aninterruptionoftheprotectiveearth
connections PE1/PE2 causes the same reaction as interrupting the
measuringcircuit,onlythestatusLEDshowsflashcode2inredcolour.

Behaviour at parameter failures 

Withwrongsettingsontherotaryswitchesthedevicegoestofailuremode.
TheindicatorrelayK2changestoalarmstateandthestatusLEDshows
theredflashcode3.

External control input

To terminals X1/X2 an external combined Test-/Reset button can be
connected.IftheterminalsX1/X2arebridgedforapprox.>1,5sand<
10sthetestmodeisstarted.Thishasthesamefunctionaspressingthe
internaltestbutton.WhenbridgingX1/X2for<1,5s,astoredalarmwill
bereset.Thishasthesamefunctionaspressingtheinternalresetbutton.
IfX1/X2isactivatedfor>10s,themeasuringfunctionisstopped.
Themeasuringfunctionremainssuspendedforthedurationofthecontrol
ofX1/X2.

Connection of an external coupling device

AnexternalcouplingdeviceRP5898/240canbeconnectedtoextendthe
inputvoltagerangeofthemonitoredvoltagesystemonRN5897/240.The
terminalswiththesamelegendoftheinsulationmonitorandthecoupling
deviceRL5898orRP5898(VSG1,VSG2,L(+),L(-))areconnectedtogether.
ThenetworktobemonitoredisconnectedtoterminalsL1(+)undL2(-)on
thecouplingdevice.Using the rotaryswitch "Rel./VSG" theconnection
ofthecouplingdevicehastobeselectedandactivated.Thebrokenwire
detectionisactiveontheterminalsL1(+)/L2(-)onthecouplingdevice.A
brokenwirebetweencouplingdeviceand insulationmonitor cannotbe
detected immediatelybut themeasuredvalueson interruptionof1or2
wiresbetweencouplingdeviceandinsulationmonitoraremuchloweras
therealvalues,whichwillcauseanearlyresponseofthedevice.

Programming/setting of parameters/set-up of the insulation monitor

Allsettingsaremadevia3rotationalswitchesonthefrontofthedevice.
Toavoidunauthorisedmanipulationofthesettings,theunithasasealable
transparentcoveronthefront.
TheresponsevalueforAlarmisadjustedbythefirstrotaryswitch"RA".
Thesecondrotaryswitch"Rel./VSG"isusedtoaltertherelayfunctionas
wellasforactivation/deactivationoftheVSG.Ifsetto"n.c."theoutputis
de-energizedon trip, Ifset to"n.o." theoutput isenergizedon trip.The
VSGisactivated in the"on"positionanddeactivatedaccordingly in the
"off"position.Inadditionthisrotaryswitchhas2sections.Ifthesettingisin
thesection,thebrokenwiredetectioninthemeasuringcircuitisactivated,
if thesetting ison thesecondsection, thebrokenwiredetection in the
measuringcircuitisde-activated.
Thethirdrotationalswitchselects"UN"selectsthevoltagesystemconnection
andmanualorautoresetithasalso2sections.Insectiononetheunitis
onautoreset,insection2itisonmanualreset.Changesofthesettingthe
unitacceptsimmediatelywithoutrestart.
If thesecondor third rotaryswitch is inanundefinedposition, theunit
changes to "parameter failure" (see description under "behaviour at
parameterfailures").

Function

Extended
test

Self test

Connection failure
measuring ciruit L(+)/L(-)

Connection failure
protective conductor PE1/PE2
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Manual reset
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Hysteresis function

Earth fault
ER

AR

Open circuit operation

Open circuit operation

De-energized on trip

De-energized on trip

UH

M12292

Reset

11-14

11-14

11-14

11-14

11-12

11-12

11-12

11-12

t

t

Semiconductor Output (PWM output)

Brokenwiredetection: IfthePWM-signaliscontinuouslyhigh,
abrokenwireisdetected.

Shortcircuitdetection: IfthePWM-signaliscontinuouslylow,the
semiconductormayhaveashortcircuit.

M12318

Pulse break
min. 1s

0

0

0

5ms 3000ms

3000ms1000ms

3000ms2000ms

Minimum pulse length 5ms (corresponds to   5k    )

Pulse length 1000ms ( 1M    )corresponds to

Maximum pulse legth 2000ms ( 2M    )corresponds to
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Indicators

Indicators

Theoperationalstatusofthedeviceisindicatedona3-colourLED:

Off:   Noauxiliaryvoltageconnected
Green:   Normaloperation(Insulationresistanceinhealthy
state)
Red:   Alarm(measuredvaluebelowalarmresponsevalue)
Orange flashing: Testmode/Measurementstoppedprocedure
(seeflashingcodediagramm)
Red flashing: Failurecode(seeflashingcodediagramm)

Flash code 

orange 

Status-LED

Description

1

Selftest
(Measuringcircuit,measuringvoltage,

internaltests)

2
AdvancedTest

(Additionalcontrolofindicatorrelays)

Continously
flashing

Measuringfunctionstopped

Error Indication

Flash code 

red 

Status-LED

Failure cause Failure recovery

1
Brokenwiredetection

onL(+)/L(-).
Checkmeasuringcircuit

L(+)andL(-).

2
Brokenwiredetection
onPE1/PE2.

Checkprotectiveearth
connections
PE1andPE2.

3 Parameterfailure
Checkpositionoftherotary
switchesandavoidundefined

settingpositions.

Continously
flashing

Internalfailure
detectedin
testmode

Presstestbuttonagainorrestart
theunitbyinterruptingthe

auxiliarysupplytemporarily.Ifthe
faultremainspermanent,send
devicebacktomanufacturerfor

examination.

Continously
flashing

Faultycalibration
valuesdetectedin
devicememory.

Senddevicebacktomanufacturer
forrecalobrationandexamination.

Notes

WARNING

 Risk of electrocution! 

   Danger to life or risk of serious injuries. 

• Disconnectthesystemanddevicefromthepowersupplyandensure
 theyremaindisconnectedduringelectricalinstallation.
• Determinevoltagefreestatusbyusingappropriateinstruments
• TheterminalsofthecontrolinputX1-X2havenogalvanicseparationto
themeasuringcircuitL(+)andL(-)andareelectricallyconnectedtogether,
thereforetheyhavetobecontrolledbyvoltfreecontactsorbridge.These
contactsorebridgesmustprovideasufficientseparationdependingon
themainsvoltageonL(+)-L(-).

• PleasedonotconnectexternalvoltagetoterminalsX1/X2.Thecontrol
mustonlybemadebybridgingX1andX2.

• ThecouplingunitRL5898orRP5898mustonlybeusedinconjunction
withtheRP5897/240onavoltagesystemandnotjustbyitself.

!  Attention! 

   
• Beforecheckinginsulationandvoltage,disconnectthemonitoringdevice
 RN5897/240fromthepowersource!
• Inonevoltagesystemonlyoneinsulationmonitorcanbeused.Thishas
 tobeobservedwheninterconnectingtwoseparatesystems..
• DeviceterminalsPE1andPE2mustalwaysbeconnectedviaseparate
 linestodifferentterminalpointsoftheprotective-conductorsystem.
• ThedevicemustnotbeoperatedwithoutPE1/PE2connection!

nfo
 Attention! 

   

• ThemainmeasuringcircuitcanbeconnectedwithitsterminalsL(+)and
L(-)bothtotheDCandalsoACsideofamixednetwork;itisdonemost
practicallywheretheprimaryincomingpowersupplytakesplacee.g.
withbatterynetworkswithconnectedinvertersontheDCside,with
Generators/Transformers with connected Rectifiers or inverters on
theAC-side.Tomonitora3NACsystemthedevicecanbeconnected
singlepole,(L(+)andL(-)arebridged,totheneutralofthe3p4wsy-
stem.The3phaseshavealow-Ωic(approx.3–5Ω)connectionvia
thetransformerwindingssoalsoinsulationfailuresofthenotdirectly
connectedphasesaredetected.Viatherotaryswitch"UN"thecorrect
typeofnetworkneedstobeselected(see„ConnectionExamples“).

• IfamonitoredACsystemincludesgalvanicallyconnectedDCcircuits
(e.g.viaarectifier),aninsulationfailureontheDCsidecanonlybe
detectedcorrectly,whenacurrentofmin10mAcanflowviathesemi-
conductorconnections.

• IfamonitoredDCsystemincludesgalvanicallyconnectedACcircuits
(e.g.viaaninverter),aninsulationfailureontheACsidecanonlybe
detectedcorrectly,whenacurrentofmin10mAcanflowviathesemi-
conductorconnections.

• IftheinsulationmonitorRN5897/240isusedinanapplicationaccording
toEN61851-23annexCC,theinsulationresistancevaluehastoberead
andevaluatedbythesupervisingPLC,inordertogenerateawarning
accordingEN61851-23annexCC,whentheresistancedropsbelow
500Ohms/V.

Connection
measuring ciruit or

coupling device
Auxiliary
voltage

Semiconductor
output

M12289_d

Indicator relay
alarm and system error

Protective
conductor

External
control input
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Auxiliary voltage input A1(+)/A2 

Nom. Voltage Voltage range Frequency range

AC/DC24...60V
AC19...68V 45…400Hz;DC48%W*)

DC16...96V W*)≤5%

AC/DC85...230V
AC68...276V 45…400Hz;DC48%W*)

DC67...300V W*)≤5%
DC12...24V DC9.6...30V W*)≤5%
*)W=Permittedresidualrippleofauxiliarysupply

Nominal consumption:
DC12V,24V,48V: Max.3W
AC230V: Max.3.5VA

Control input X1/X2 for external combined Test-/Reset-Taste


Current flow: Approx.3mA
No-load operation voltage

X1 to X2: Approx.12V
Permissible wire length: <50m
Activat. time t for test signal: 1.5s<t<10s
Activat. time t for reset signal:t<1.5s
Activation time t for stop

of the measuring function: t>10s

Semiconductor output Y1(+)/Y2 with PWM-signal to indicate the 

actual insulation resistance

Voltage: Max.30V
Current: Max.50mA
Type of circuit: OpenCollector
 (externalsupplyvoltagerequired)

PWM-signal 

period duration: 3000ms
Frequency: 0,33Hz
Tolerance period duration: 2%
Measuring range R

E
: 1...2000kΩ

Resolution: 5ms(equalto5kOhms)

Outputs

  
Indicator contact: 2x1changeovercontactforAlarm(K1)
 andPre-Alarm(K2)
 energizedorde-energizedontrip
 (programmable)
Thermal current I

th
: Max.4A

 (seealsoTemperaturerangeOperation)
Switching capacity

ToAC15:
NOcontact: 5A/AC230V IEC/EN60947-5-1
NCcontact: 2A/AC230V IEC/EN60947-5-1
ToDC13: 2A/DC24V IEC/EN60947-5-1
Electrical life

At5A,AC230V: 1x105switchingcycles
Short circuit strength

Max. fuse rating: 4AgG/gL  IEC/EN60947-5-1
Mechanical life: 50x106switchingcycles

Meas. ciruit L1(+)/L2(-) to PE1/PE2 (with coupling device RL / RP 5898)

RL 5898 RP 5898
Nominal voltage U

N
: AC0...400V AC0...690V

DC0...500V DC0...1000V

Max. max. voltage range U
N
: AC0...440V AC0...760V
DC0...550V DC0...1100V

Frequency range: DCor40...1000Hz
Max. line capacitance: 5µF
Internal resistance (AC / DC):>240kΩ
Measuring voltage:    Approx.±90V
Max. mesured current (R

E
 = 0):<0.40mA

Response inaccuracy: ±15%±1.5kΩ  IEC61557-8
Response value hysteresis: Approx.+25%;min.+1kΩ
On delay 

AtCE=1µF,
responsevalue≤100kΩ,
REof∞to0.5*responsevalue: ≤1s
AtCE=1µF,
responsevalue>100kΩ,
REof∞to0.5*responsevalue: <2s
Measuring time:
AtCE=1…5µF <5s
Min. operate time: >0.2s

Response values
Alarm(„RA“)
kΩ: 1 5 10 20 30 50 100 200 300 500

Eachadjustableviarotationalswitches

Response value broken

wire detection L1(+)/L2(-): >Approx.500kΩ
Response value broken

wire detection PE1/PE2: >Approx.0.5kΩ
Max. wire length 

between insulation monitor 

and coupling device: <0.5m

Technical Data Technical Data

Meas. ciruit L1(+)/L2(-) to PE1/PE2 (without coupling device)

Nominal voltage U
N
: AC/DC0...230V

Max. max. voltage range U
N
:  AC0...250V

 DC0...300V
Frequency range: DCor40...1000Hz
Max. line capacitance: 5µF
Internal resistance (AC / DC):>90kΩ
Measuring voltage:    Approx.±90V
Max. mesured current (R

E
 = 0):<1.10mA

Response inaccuracy: ±15%±1.5kΩ  IEC61557-8
Response value hysteresis: Approx.+25%;min.+1kΩ
On delay

AtCE=1µF,
responsevalue≤100kΩ,
REvon∞to0,5*responsevalue:≤1s
AtCE=1µF,
responsevalue>100kΩ,
REvon∞to0,5*responsevalue: <2s
Measuring time:
AtCE=1…5µF: <5s
Min. operate time: >0.2s

Response values
Alarm(„RA“)
kΩ: 1 5 10 20 30 50 100 200 300 500

Eachadjustableviarotationalswitches

Response value broken

wire detection L1(+)/L2(-): >Approx.90kΩ
Response value broken

wire detection PE1/PE2: >Approx.0.5kΩ
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Switching capacity
ToAC15
NOcontact: 3A/AC230V
NCcontact: 1A/AC230V

nfo

Technical data that is not stated in the CCC-Data, can be found 
in the technical data section.

CCC-Data

Technical Data

Vibration and 

shock resistance: Category1,ClassB IEC/EN61373
Service temperature classes:OT1,OT2compliant
Protective coating of the PCB:No

Classification to DIN EN 50155

General Data


Operating mode: Continuousoperation
Temperature range

Operation:
Auxiliaryvoltage
DC12...24V,
AC/DC24...60V: -40...+70°C
Auxiliaryvoltage
AC/DC85...230V: -40...+60°C
  -40...+70°C
  (devicemountedwithmin.1cmdistance

toadjacentdevicesordevicewithmax.
2x0.5Acontactcurrent) 

Storage: -40...+70°C
Altitude: ≤2000m IEC60664-1
Clearance and creepage

distances
Ratedinsulationvoltage: 300V
Overvoltagecategory: III
Ratedimpulsvoltage/
pollutiondegree:   IEC60664-1
MeasuringcircuitL(+)/L(-)to
auxiliaryvoltageA1(+)/A2and
indicatorrelaycontactsK1,K2and
semiconductoroutputY1(+)/Y2:4kV/2
AuxiliaryvoltageA1(+)/A2to
indicatorrelaycontactsK1,K2and
semiconductoroutputY1(+)/Y2:4kV/2
IndicatorrelaycontactK1to
indicatorrelaycontactK2: 4kV/2
SemiconductoroutputY1(+)/Y2to
indicatorrelaycontactsK1,K2:4kV/2
Insulationtestvoltage
Routinetest: AC2.5kV;1s
EMC   IEC/EN61326-2-4
Electrostaticdischarge(ESD): 8kV(air)  IEC/EN61000-4-2
HFirradiation:
80MHz…1GHz: 20V/m  IEC/EN61000-4-3
1GHz…2.7GHz: 10V/m  IEC/EN61000-4-3
Fasttransients: 2kV  IEC/EN61000-4-4
Surgevoltage
Between
wiresforpowersupply: 1kV IEC/EN61000-4-5
Betweenwireandground: 2kV IEC/EN61000-4-5
HF-wireguided: 20V  IEC/EN61000-4-6
Interferencesuppression: LimitvalueclasseB EN55011
Degree of protection

Housing: IP40    IEC/EN60529
Terminals: IP20    IEC/EN60529
Housing: ThermpolasticwithV0behaviour
 accordingtoULsubject94
Vibration resistance: Amplitude0.35mm,
 Frequency10...55Hz,IEC/EN60068-2-6
 frequency2...13.2Hz,13.2...100Hz,
 acceleration±0.7gnIEC/EN60068-2-6
Shock resistance:  10gn/11ms,3pulsesIEC/EN60068-2-27
Climate resistance: 40/070/04  IEC/EN60068-1
Terminal designation: EN50005
Wire connection  DIN46228-1/-2/-3/-4
Crosssection: 0.5...4mm²(AWG20-10)solidor
 0.5...4mm²(AWG20-10)
 strandedwirewithoutferrules
 0.5...2.5mm²(AWG20-10)
 strandedwirewithferrules
Strippinglength: 6.5mm
Wire fixing:  Cross-headscrew/M3boxterminals
Fixing torque:  0.5Nm
Mounting: DINrail  IEC/EN60715
Weight: Approx.205g

Dimensions

 
Width x height x depth: 52.2x90x71mm

Meas. ciruit L1(+)/L2(-) to PE1/PE2 (with coupling device RL / RP 5898)

RL 5898 RP 5898

Max. voltage range U
N
: AC0...400V AC0...600V

DC0...500V DC0...600V

Output voltage at

L(+)/L(-), VSG1/VSG2: Max.AC/DC230V

Temperature range
Operation: -30...+60°C

Switching capacity: PilotdutyC300,R300
  5A250Vac
  2A30Vdc

Wire connection:  60°C/75°Ccopperconductorsonly
  Torque0.5Nm

Test specification:  ANSI/UL60947-1,5thEdition
ANSI/UL60947-5-1,3rdEdition
CAN/CSA-C22.2No.60947-1-13,
2ndEdition
CAN/CSA-C22.2No.60947-5-1-14,
1stEdition

nfo

Technical data that is not stated in the UL-Data, can be found
in the technical data section.

UL-Data



7 12.10.22 en / 640A

Standard Types

RN5897.12/240/61 DC12...24V
Articlenumber: 0069124
• Auxiliaryvoltage: DC12...24V

RN5897.12/240/61 AC/DC24…60V
Articlenumber: 0069123
• Auxiliaryvoltage: AC/DC24…60V

RN5897.12/240/61 AC/DC85…230V
Articlenumber: 0069125
• Auxiliaryvoltage: AC/DC85…230V

• Outputs: 1changeovercontactfordevicefault
  1changeovercontactforalarm
• Settingrangealarm: 1kΩ…500kΩ
• WithconnectionfacilityofacouplingdeviceRL5898orRP5898
• Max.linecapacitance: 5µF
• Energizedorde-energizedontrip
• Selectionoftypeofnetwork
• Width: 52.5mm

Ordering Example for variants

RN5897.12/020/61AC/DC24…60V1kΩ-100kΩ20kΩ-500MΩ

 SettingrangePre-warning
 Settingrangealarm
 Auxiliaryvoltage
 ULapproval
 Variant,ifrequired
 Contacts
 Type

Accessories

Flush mounting kit

Orderreference:KU4087-150/0056598

Foruniversalusewith:
•R-seriesdevicesof
 17.5to105mmwidth
• Easymounting

Accessories

Anschluss
Isolationswächter

Messkreis M12053_c

RL5898/61
Articlenumber:  0068315
• CouplingdeviceforRN5897.12/240
• ExtensionofnominalvoltagerangeUNtoDC500V,AC400V
• Weight: Approx.60g
• Dimensions
- Widthxheightxdepth: 35x90x71mm

RP5898/61
Articlenumber:  0066944
• CouplingdeviceforRN5897.12/240
• ExtensionofnominalvoltagerangeUNtoDC1000V,AC690V
• Weight: Ca.110g
• Dimensions
- Widthxheightxdepth: 70x90x71mm

Anschluss
Isolationswächter

Messkreis M11470_c
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L1

Ungrounded mains
3N AC 400V/230V 40...1000Hz

L2

L3

N

RN5897/020

X1

External combined
Test/Reset button

X2 11PE1 12PE2 14 21 22 24

M11964

*2)

A1(+) A2

UH
*1)

UN

PE

Setting of type of network
3N AC

:

L(+)VSG1 L(-) VSG2

*1)AuxiliaryvoltageU
H
(A1(+)/A2))canalsobesourcedfromthemonitoredvoltagesystem.

 Thevoltagerangeoftheauxiliarysupplyhastobetakenintoaccount.

*2) ControlinputX1/X2forexternalcombinedTest-/Reset-buttonwithStopofthemeasuringfunction:
 • Control1.5s<t<10s: Testfunction
 • Control<1.5s:  Resetfunction
 • Control>10s:  Stopofmeasuringfunction

Connection Examples

VSG1

VSG1

L(+)

L(+)

L(-)

L(-)

PE

RN5897/240

X1

External combined
Test/Reset button

VSG2

VSG2

X2 11PE1 12PE2 14 21 22 24

M12299_a

*2)

A1(+) A2

UH
*1)

L1

L2

L3
UN

L1(+) L2(-) Setting of type of network:
AC

External coupling device:
ON

RL5898
RP5898

Ungrounded mains
RL5898: 3 AC 0...440V 40...1000Hz
RP5898: 3 AC 0...760V 40...1000Hz

Y1(+) Y2 VSG1

VSG1

L(+)

L(+)

L(-)

L(-)

PE

RN5897/240

X1

External combined
Test/Reset button

VSG2

VSG2

X2 11PE1 12PE2 14 21 22 24

M12302_a

*2)

A1(+) A2

UH
*1)

L+

L-
UN

L1(+) L2(-) Setting of type of network:
DC

External coupling device:
ON

RL5898
RP5898

Ungrounded DC network
RL5898: DC 0...550V

RP5898: DC 0...1100V

Y1(+) Y2

L1

L2

VSG1

VSG1

L1(+)

L(+)

L(+)

L(-)

L(-)

PE

RN5897/240

X1

External combined
Test/Reset button

VSG2

VSG2

L2(-)

X2 11PE1 12PE2 14 21 22 24

M12305_a

*2)

A1(+) A2

UH
*1)

UN

Setting of type of network:
DC

External coupling device:
ON

RL5898
RP5898

Single phase mains, isolated from earth
RL5898: AC 0...440V 40...1000Hz
RP5898: AC 0...760V 40...1000Hz

Y1(+) Y2

Y1(+)

*) Digital Input

A2

SPS

GND

+24V

RN5897/24_

UH
*1)

M12316_a

Y2 A1(+)

DI
*)

Internal
Pull-Up
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*1)AuxiliaryvoltageU
H
(A1(+)/A2))canalsobesourcedfromthemonitoredvoltagesystem.

 Thevoltagerangeoftheauxiliarysupplyhastobetakenintoaccount.

*2) ControlinputX1/X2forexternalcombinedTest-/Reset-buttonwithStopofthemeasuringfunction:
 • Control1.5s<t<10s: Testfunction
 • Control<1.5s:  Resetfunction
 • Control>10s:  Stopofmeasuringfunction

Connection Examples

L1

L2

L3

N

L(+)VSG1

RN5897/240

X1

L(-) VSG2

X2 11PE1 12PE2 14 21 22 24

M12705

*2)

A1(+) A2

UH
*1)

UN

PE

Ungrounded mains
3/N AC 400V/230V 40...1000Hz

External combined
Test/Reset button

Setting of type of network
3N AC

:

External coupling device:
OFF

Y1(+) Y2

L1

L2

L(+)VSG1

RN5897/240

X1

L(-) VSG2

X2 11PE1 12PE2 14 21 22 24

M12708

*2)

A1(+) A2

UH
*1)

UN

Y1(+) Y2

Single phase mains, isolated from earth
AC 0...250V 40...1000Hz

External combined
Test/Reset button

Setting of type of network
AC

coupling device:
OFF

:

External

L(+)VSG1

RN5897/240

X1

L(-) VSG2

X2 11PE1 12PE2 14 21 22 24

M12711

*2)

A1(+) A2

UH
*1)

PE

L+

L-
UN

Y1(+) Y2

External combined
Test/Reset button

Ungrounded DC network
DC 0...300V

Setting of type of network
DC

coupling device:
OFF

:

External
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Notice
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Notice
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