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Safety Notes

WARNING

 Risk of electrocution! 

   Danger to life or risk of serious injuries. 

• Disconnectthesystemanddevicefromthepowersupplyandensure 
 theyremaindisconnectedduringelectricalinstallation.
• The device may only be used for the applications described in the
mutuallyapplicableoperatinginstructions/datasheet.Thenotesinthe
respectivedocumentationmustbeheeded.Thepermissibleambient
conditionsmustbeobserved.

• Thecontactprotectionoftheelementsconnectedandtheinsulationof
thesupplycablesmustbedesignedinaccordancewiththerequirements
intheoperatinginstructions/datasheet.

• NotetheVDEandlocalregulations,particularlythoserelatedtoprotective
measures.

• TheterminalsX1-X2-X3hasnogalvanicseparationtothemeasuring 
 ciruitL1-L2-L3.Theymustbecontrolledwithvoltfreecontacts.

WARNING

 Risk of fire or other thermal hazards! 

   Danger to life, risk of serious injuries or property damage. 

• Thedevicemayonlybeusedfortheapplicationsdescribedinthemutually
applicableoperatinginstructions/datasheet.Thenotesintherespective
documentationmustbeheeded.Thepermissibleambientconditions
mustbeobserved.Inparticular,thecurrentlimitcurvemustbeheeded.

• Thedevicemayonlybeinstalledandputintooperationbyexpertswho
arefamiliarwiththistechnicaldocumentationandtheapplicablehealth
andsafetyandaccidentpreventionregulations.

WARNING

 Functional error! 

   Danger to life, risk of serious injuries or property damage. 

• The device may only be used for the applications described in the
mutuallyapplicableoperatinginstructions/datasheet.Thenotesinthe
respectivedocumentationmustbeheeded.Thepermissibleambient
conditionsmustbeobserved.

• Thedevicemayonlybeinstalledandputintooperationbyexpertswho
arefamiliarwiththistechnicaldocumentationandtheapplicablehealth
andsafetyandaccidentpreventionregulations.

• Theunit shouldbepanelmounted inanenclosure ratedat IP54or 
 superior.Dustanddampnessmayleadtomalfunction.

WARNING

 Installation fault! 

   Danger to life, risk of serious injuries or property damage.  

• Make sure of sufficient protection circuitry at all output contacts for 
capacitiveandinductiveloads.

!  Attention! 

   

• Thesafetyfunctionmustbetriggeredduringcommissioning.
• Itistheliabilityofthebuilderoftheplantormachinetoguaranteethe
completesafetyfunctionbyselectingthecorrectcomponents,wiringand
operation.

 AlsothecorrecttrippingpointUanandtimedelaysettingtsofLH5946
suitablefortheapplicationis intheliabilityof theuserandhastobe
determinedbytestingthesystemunderworstcaseconditions.

 Ife.g.themotorcurrentisrundownslowlyusingafrequencyinverter
orasoftstopunit,ade-magnetisationofthemotorcantakeplace.Itis
necessarytocheckiftheremainingremanencevoltageissufficientto
guaranteeacorrectandsafestandstillmonitoring.Athighfrequencies
an increasingdampingof themeasuring inputshas tobe taken into
account(seetechnicaldataMeasuringinput„responsevaluedependant
onfrequency“).

• Openingthedeviceorimplementingunauthorizedchangesvoidsany 
 warranty

DANGER

 DANGER:
 Indicates that death or severe personal injury will result if 

properprecautionsarenottaken.

WARNING

 WARNING:
 Indicates that death or severe personal injury can result if 

properprecautionsarenottaken.

CAUTION

 CAUTION:
 Indicates that a minor personal injury can result if proper 

precautionsarenottaken.

!
 ATTENTION:

 Warnsagainstactionsthatcancausedamageormalfunctionofthe
device,thedeviceenvironmentorthehardware/softwareresult.

nfo

 INFO:
 Referredinformationtohelpyoumakebestuseoftheproduct.

Symbol and Notes Statement

Theproductherebydescribedwasdevelopedtoperformsafetyfunctions
asapartofawhole installationormachine.Acompletesafetysystem
normallyincludessensors,evaluationunits,signalsandlogicalmodules
forsafedisconnections.Themanufactureroftheinstallationormachine
isresponsibleforensuringproperfunctioningofthewholesystem.DOLD
cannotguaranteeallthespecificationsofaninstallationormachinethat
wasnotdesignedbyDOLD.Thetotalconceptofthecontrolsysteminto
whichthedeviceisintegratedmustbevalidatedbytheuser.DOLDalso
takesovernoliabilityforrecommendationswhicharegivenorimpliedin
thefollowingdescription.Thefollowingdescriptionimpliesnomodification
ofthegeneralDOLDtermsofdelivery,warrantyorliabilityclaims.

General Notes

Designated Use

TheLH5946isusedforstandstilldetectiononmotorswithoutsensors.

• Standstill detection in safety circuits  according to IEC/EN 60204 in 
 machineswithdangerouspartsortoolstoenableprotectionsystems.

• Toavoiddamageifunexpectedstartcancausecollision.

• Motorcontrolwhenreversingdirection.

Whenusedinaccordancewithitsintendedpurposeandfollowingthese
operating instructions, this device presents no known residual risks.
Nonobservancemayleadtopersonalinjuriesanddamagestoproperty.

 Theinstallationmustonlybedonebyaqualifiedelectrican!

 Donotdisposeofhouseholdgarbage!
 Thedevicemustbedisposedofincompliancewithnationally

applicablerulesandrequirements.

Tohelpyouunderstandandfindspecifictextpassagesandnotesinthe
operating instructions,wehave important information and information
markedwithsymbols.

 Beforeinstalling,operatingormaintainingthisdevice,thesein-
structionsmustbecarefullyreadandunderstood.

 Keepinstructionsforfuturereference
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Your Advantages

• Withoutsensorandsafe
• Fastreactiontime
• Easytoretrofit
• CombinedwithinterlockSAFEMASTERSTS

Features

• According to

 - Performance Level (PL) e and category 4 to EN ISO 13849-1

 - SIL-Claimed Level (SIL CL) 3 to IEC/EN 62061 

 - Safety Integrity Level (SIL) 3 to IEC/EN 61508, IEC/EN 61511  

 and EN 61800-5-2

• Safestandstilldetectionon3-andsingle-phasemotors
• Noexternalsensorsnecessary
• Independentofdirection
• Brokenwiredetection
• Forciblyguidedsafetycontacts: 
 3NOcontacts,1NCcontactforAC250V
• 2semiconductormonitoringoutputs
• 1monitoringoutput(NOcontact)
• Adjustablevoltagesetting
• Adjustablestandstilltimedelay
• LEDindicatorsforstandstill,eventoflinebreakageand 
 operationvoltage
• Suitableforoperationwithinverters
• Width45mm

02
55
16
1

ThesafesensorlessLH5946standstillmonitor issuitable fordetects
thestandstillof3-phaseand1-phaseelectricmotorsindependentofthe
directionofrotation.Thismeanssensorssuchasencodersorproximity
switchesarenotrequired.Thestandstillmonitormeasurestheinduced
voltageofthecoastingmotor.Iftheinducedvoltageapproaches0,this
meansmotorstandstillforthedeviceandtheoutputrelayisactivated.

TheStandstillmonitorLH5946 issuitable tomonitor thestandstillofall
electricmotorsthatgeneratearemanencevoltagewhilecoastingtostop.
The LH 5946 is connected to the motor terminals and measures the
inducedbackemfvoltage.2redundantmeasuringchannelsareused(L2-
L1andL3L1).Ifthebackemfvoltagedropsto0simultaneouslyinboth
channelsthisindicatesstandstillandtheoutputrelayisenergized.
To adopt the unit to all different types of motors and applications the
voltagethresholdindicatingstandstillonLH5946isadjustable.Alsothe
timedelaybetweendetectionandenergisationoftherelayisadjustable
(standstilltimets).
In addition the unit detects broken wire on the measuring inputs 
L1/L2 /L3. Ifbrokenwire isdetected theoutput relaysgoes intosafe
state (aswith runningmotor).This state is storedandcanbe resetby
bridgingterminalsX3-X2.
The input signals of both channels are permanently compared. If the
signalsaredifferentformorethen2.5secasimultaneityfailureisdetected.
Thisfailureresetswhenbothinputchannelsreceivesimultaneoussignals
withalevel,abovethevoltagethresholdandhysteresis.
TotheterminalsX1-X2thefeedbackcircuitofexternalcontactors(used
forcontactreinforcement)isconnected(NCcontact).Ifnofeedbackcircuit
isrequired,theseterminalsmustbelinked.Openterminalswillcausea
failuremessage.
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Safety Technique

SAFEMASTER S

Standstill Monitor

LH 5946

Function Diagramm

Function

Applications

Approvals and Markings

Safestandstilldetectionon3-andsingle-phasemotors,e.g.toenable
gateinterlocksonmachinetoolsortoactivateholdinbrakes.

Applications

Canada/USA

Alltechnicaldatainthislistrelatetothestateatthemomentofedition.Wereservetheright
fortechnicalimprovementsandchangesatanytime.
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green-redLED„UH“: greenon,whenoperation
 redon,withinternalerror

yellow-greenLED„OUT“: yellowon,atEMK>Uan
 

flashesgreenattimeprogressionoft
s

 
permanenton,whenoutputcontacts

 areenable

redLED„ERR“: flashesaterrorinmeasuringand
 feedbackcircuitandlowauxiliary 
 voltageUH(seeflashingcodes)

X1 11

53

12

A3
+ A1

X2 23

L2

24

A4 A2

X3 33

54

34

ON

43

L1 L3

44

ERR

M9163_e

11 23 33 43 53 A3+

ON ERR24 34 44 54 A412

K1

K2

Terminal designation Signal description

L1-L2-L3 Connectiontomonitoredmotor

11-12 Forciblyguidedindicatoroutput

23-24,33-34,43-44 ForciblyguidedNOcontactsforreleasecircuit

53-54 Monitoringcontact(NO)

X1-X2
Connectionoffeedbackcircuit
(forexternalcontactors)

X2-X3 Manualresetforexternalfaults

A1-A2 Auxiliarysupply(UH)

A3(+)-A4 Supplyforsemiconductoroutputs

ON: Semiconductoroutputindicatesstate
ofsafetycontacts

ERR: Semiconductoroutputindicatesfailures

Attention: The outputs ON and ERR are only monitoring outputs 

and must not be used in safety circuits!

Circuit Diagram

Connection Terminals

Indicators

TheLH5946canbeusedforstandstilldetectiononall3-phase,single
phase andDCmotors, that generate a voltage caused by remanence
whenfreewheeling.AsthevoltagelevelUanforstandstillmonitoringand
the timedelay ts,afterdetectionof standstill until thesafety relaysare
switchedon,areadjustable,thefunctioncanbeadoptedtodifferent
motorsandapplications.

BasicfunctionofLH5946

TheauxiliaryvoltageisconnectedtotheterminalsA1-A2;theLED„UH“
lightsupgreen.Onundervoltageormissingauxiliarysupplythesafety
outputsaredisabled.
Ifsemiconductormonitoringoutputsareused,theirsupplyvoltagemust
beconnectedtoA3(+)-A4.

AmotorconnectedtotheterminalsL1-L2-L3oftheLH5946generates
avoltagewhenrunningdown(motorisswitchedoff).Thevoltageispro-
portionaltothespeedandcausedbyresidualmagnetism(remanence).
Thisvoltageismeasuredredundanton2inputchannelsviatheterminals
L2andL3withL1ascommonreference.
 

If thevoltagedropsonbothchannelsbelowtheadjustedvalueUan, the
unitdetectsstandstill.WhentheterminalsX1-X2ofthefeedbackcircuit
arebridgedandthetimedelaytsisfinished,thesafetycontacts23-24,
33-34 and 43-44 closewhile contact 11-12 opens. All 4 contact paths
have2forciblyguidedcontactsof2safetyrelayswiredinseries.

Atthesametimethemonitoringrelayenergises(53-54closes),these-
miconductoroutput„ON“isswitchedonandtheLED„OUT“lightsgreen.
DuringtimedelaytsthisLEDflashes.

If the voltagemeasured on terminals L1-L2-L3 of LH 5946 rises over
theadjustedvalueplushysteresis inat leastonechannel(themotor is
switchedonor theshaft turnsmechanically), the forciblyguidedoutput
contactsareswitchedoffimmediately(contacts23-24,33-34and43-44
openwhilecontact11-12closes).Themonitoringrelayde-energises(53-
54opened),thesemiconductoroutput„ON“goesoffandtheLED„OUT“
lightsyellow(=Uanoveradjustedvalue).

FeedbackcircuitX1-X2

Ifthesafetycontactscontrolexternalcontactors/components(e.g.tore-
enforceormultiplythecontacts)thesafetyfunctionofthemmustbemo-
nitored.
This is donewith the feed back circuit (terminals X1-X2) to which the
NCcontactsofthecontactors/componentsmustbeconnected.(seealso
wiringdiagrams).

TheLH5946willonlyenableitssafetyoutputifthefeedbackloopX1-X2
isclosedwhilestandstillisdetected,i.e.theexternalcontactors/compon-
entsareininitialstate(NCcontactsareclosed).

ThefeedbackcircuitX1-X2mustbeclosedaslongasthesafetyoutputs
(becauseofrunningmotororexternalfailure)arenotenabled.Ifnotthe
failure„feedbackcircuit“isindicated.

Ifthefeedbackcircuitisnotused,theterminalsX1-X2mustbebridged.

Function

FlashingcodesoftheLED„ERR“insequenceofpriority

Simultaneity failure
signal L2/L3

Failure in feedback
circuit X1-X2

Undervoltage
at UH

Wire-break/offset
on L3

Wire-break/offset
on L2

M9648_c

Potentiometer error
ts

Potentiometer error
Uan

t

Flashing Codes
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Function Function

Failure monitoring

TheLH5946includesanumberoffacilitiestotodetectfailuresthatcould
influencethesafetyfunctionofthemodule.Thefailurecheckiscarriedout
onpowerupoftheunitandincyclesduringnormaloperation.Ifafailure
occurstheoutputrelaysswitchoff.Thefailurestateisindicatedwiththe
LEDs„ERR“and„UH“andthesemiconductoroutput„ERR“switcheson.
Withsafetyrelevantfailurestheunitdifferentiatesbetweenexternalfailu-
res(brokenwire/offset,simultaneityfailure,feedbackcircuitfailure)and
internalfailures.
Brokenwire /offset failuresand feedbackcircuit failurescanbestored
orautomaticresetafterremovingthefault.(seechapterfailurestoring).

Brokenwire/offset

The connection wires between LH 5946 and motor are continuously
monitored for brokenwire and on aDC-voltage offset higher thenUan. 
In the case of a broken wire or offset failure the output relays
are switched off immediately and the LED „OUT“ lights yellow. 
Inadditionafailuresignalcomesupwithdelay(onbrokenwireafter2son
offsetfailureafter8s):thesemiconductoroutput„ERR“switchesonand
theLED„ERR“flasheswithfailurecode2or3dependingonthefailure
locatedeitherbetweenL1-L2orL1-L3.

Simultaneityofthemeasuringsignals

Asadditionalsafetyfeaturethe2inputsignals(L2andL3)arecompared
continuously.Thisallowstodetectalsointernalfailuresinonemeasuring
channel.

Ifthesignalsaredifferentforat least2.5s(onechannel>Uantheother
<Uan)simultaneityfailureisdetected.Thesemiconductoroutput„ERR“is
switchedonandtheLED„ERR“flasheswithfailurecode5.

If themeasuredsignalsreturntothesamelevel<Uan theerrorremains
storedandtheoutputsaredisabled.

Thesimultaneityfailureisonlyresetwhenbothchannelsreturnto>Uan.
Ifafterthatbothchannelsdropbelowthesettingvalue,get<Uantheout
relayswillswitchon.

FailureinfeedbackcircuitX1-X2

Asalreadymentionedthefailurecode„feedbackcircuit“occurswhenthe
outputsaredisabledandthereisnoconnectionbetweenterminalX1-X2.
Thesemiconductoroutput„ERR“isswitchedonandtheLED„ERR“flas-
heswithfailurecode4.
Alsowhenbothinputsignalsdropnowto<Uanandbesidestheopenfeed-
backloopnootherfailuresarepresentthefeedbackcircuitfailureremains
activeandtheoutputsremaindisabled.
Ifthefeedbackcircuitisnowclosedandtheunitisonautoresetforexter-
nalfailures(seefailurestoring)theoutputrelaysareenableandswitchon.

Potentiometererror

Toachieve the requiredsafetywhenadjusting thevoltage threshold for
standstilldetection,echsettingfunctionisrealisedwith2potentiometers
havingonecommonsettingknob.Ifon2correspondingpotentiometersa
differentsettingisdetectedthepotentiometererrorUanortsisdisplayed.

To remove the failureplease try to readjust thepotentipometer.Please
makesurethatyoufeelthedetent

Internaldevicefailure

Internalfailuresarealwaysstored,independentoftheresetinputX3and
causetheoutputrelaysimmediatelytoswitchoff,thesemiconductorout-
put„ERR“toswitchonandtheLED„UH“tochangeit’scolourfromgreen
tored.
Examplesforinternalfailures:
• Failureonsafetyrelayse.g.weldedoutputcontacts
• Internalfailuresonmeasuringchannelsandmeasuringcircuits
• Internalfailuresoncontrolcircuitsforthesafetyrelays
• failuresonsettingpotentiometersforUanandts
• Undervoltagefailure(LED„ERR“flasheswithfailurecode1)

FailureindicationwithflashcodeofLED„ERR“

Theflashcodesindicatefailurescausedexternally(seediagramflashing
codesforfailureindication).
A series of flash pulses 1-7 followed by a slightly longer space is dis-
played.Theflashcodeindicatesthetypeoffailure.Ifseveralfailuresare
presentatthesametimeonlythefailurewiththehighestpriority(lowest
flashcode)isshown.Whenthisfailureisremovedtheotherexistingfailu-
resaredisplayedinthesamewayaccordingtotheirpriority.

Failurestoring/reset(terminalsX2-X3)

Withtheexternalfailuresbrokenwire/offsetandfeedbackcircuittheope-
ratorcanchoosebetweenmanualandautomaticresetafterthefailureis
removed.
X2-X3open:  manualreset
X2-X3closed:  automaticreset

!  Attention

The a.m. storing function of the external failures broken wire /offset, 

and feedback circuit is not a safety function. I.e. in respect to safety 

aspects it can not be regarded as guaranteed. The reset for these 

failures must be therefore regarded as auto reset after removing the 

faults.

Internal device failures that could occur in seldom cases  (e.g. 

caused by temporary interference) can be reset by switching the 

supply voltage off and on. If a reset is not possible also if the voltage 

is applied correctly, the device could be defective and should be sent 

back to the manufacturer for examination or repair.
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TheLH5946hastobeconnectedaccordingtoconnectionexamplesorin
asimilarway.TheconnectionofDC-motorsismadeaswithsinglephase
AC-motors.

L1-L2-L3

ThemeasuringwiresL1-L2-L3havetobeconnecteddirectlytothewin-
dingsofthemonitoredmotor(notviatransformers)inordertoprovidea
correctbrokenwiredetectionfortheconnectionwiresandmotorwindings.
Themotorwindingsmust not bedisconnected from themeasuringwi-
resbymotorcontactors,becausebrokenwiredetectionisactivatedand
standstillmonitoringisdisabled.
 

Interference to themeasuringwires shouldbeavoidedasno standstill
maybedetectedbytheLH5946.Ifpossiblethemeasuringwiresshould
berunseparatelyfromthemotorwiresorscreenedwiresshouldbeused.
Inthiscasethescreencanbeconnectedatthemotorside.

A1-A2

Connectionoftheauxiliarysupply,recommendedfuse:2A.

A3+/A4

DC24Vsupply (12…30V) for thesemiconductormonitoringoutputs
„ON“and„ERR“,iftheseareused.

11-12,23-24,33-34,43-44

Safetyoutputcontacts,connectionaccordingtotheconnectionexamples
orsimilar.
Recommendedfuse:5Afastacting,toavoidweldingofthecontactsin
thecaseofexternalwiringorcomponentfailures.Seealsotechnicaldata.

53-54

Monitoringcontact to indicate thestateof thesafetyoutput (nonsafety
contact)

X1-X2(feedbackcircuit)

ConnectionofNCcontactsofexternalcomponentsorcontactorsforcon-
tactre-enforcement,mustbelinkedifnotused.

X2-X3

Connectionformanualorautoreset,connectionismadeaccordingtothe
requiredapplication.WhenmonitoringDCmotorsor inthecaseofDC-
brakingthebrokenwire/offsetfailurewillbeshownduringoperation.In
thiscasetheterminalsmustbelinkedbecauseifstoringthefailurewould
notallowactivationofthesafetycontactsatstandstill.

WARNING
  Attention

The terminals X1-X2-X3 have electrical connections to the measu-

ring inputs L1-L2-L3. Volt free contacts must be used for bridging. 

If terminal X3 should be controlled by a PLC via an interface relay 

this must have the necessary insulation between the motor voltage 

(measuring input) and PLC potential.

Connection of LH 5946

Motorswithswitchedwindings

(e.g.stardeltastarters,reversingcircuits,multispeedmotors)

Withtheseapplicationspleasemakesure,thatthemeasuringinputsmust
belinkedviathemotorwindings.Anopenconnectionwillresultinbroken
wireindicationanddisablethesafetycontacts.
WhenconnectingtheLH5946toa3-phasemotorwithstardeltastarter
thestarcontactormustbeenergizedwhile themotor isswitchedoff, in
ordertoachieveclosedcircuitsbetweenL1-L2-L3viathemotorwindings.
 

Ifitisnotpossibletoswitchinthestarcontactorafterthemotorisswit-
ched off, the measuring inputs of the LH 5946 have to be connected
likeasinglephaseconnection.L2-L3arebridgedandconnectedtoone
end of amotorwinding and L1 to the other end of the samewinding. 

Forreversingcircuitsandmultispeedmotorspleasefollowthesamepro-
cedure.

If ina3-phaseconnectionofLH5946windingsareswitchedover,and
theinterruptionsofthemeasuringcircuitsarelongerthen2s,thestand-
stillmonitordetectsbrokenwire.Inordernottostorethisfailure,theunit
shouldworkwithautoreset.

OperationwithDCmotors

TheLH5946canbeusedonDCmotorsifthesegeneratearemanence
voltageduringrundown.

Theconnectionismadesimilaraswithasinglephasemotor.

AstheremanencevoltageinthiscaseisnormallyaDCvoltagetheunit
willdetectabrokenwire/offsetfailureandindicateitonLED„ERR“and
semiconductoroutput „ERR“.Taking this inmindandoperating theunit
withautoresetforthesefailurestheunitcanbeusedforsafetystandstill
monitoring.

Operationwithelectronicmotorcontroller

(inverters,DC-brakes)

TheoperationofLH5946 todetectstandstillonmotorswithelectronic
motorcontrolispossible,iftheoutputvoltageofthemotorcontrollerdrops
undertheadjustedresponsevalueonstandstill.(Nopositioncontrolon
inverters,noDCvoltageonbrakesafterstandstill).

IftheinverterproducesaDCoffsetoraDCbrakeisactive,anoffsetor
brokenwirefailureisindicatedonLED„ERR“andsemiconductoroutput
„ERR“.This error resets automatically if on terminals X2-X3 automatic
resetisselected.

When there are inverters in the installation it is recommended to use
screenedmeasuringwires to themotor.The screen canbe connected
tothemotor.

!  Attention

If the motor current is run down by inverters or softstop modules in a 

slow way the motor may be de-magnetised. It is necessary to check if 

the remaining remanence voltage is sufficient to guarantee a correct 

and safe standstill monitoring. At high frequencies an increasing 

damping of the measuring inputs has to be taken into account (see 

technical data  Measuring input „response value dependant on 

frequency“).

Operation Notes
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Preparation

• Motoronstandstill
• TerminalsL1-L2-L3connectedtothemotorwindings
• ProvidelinkonterminalsX1-X2
• ProvidealsolinkonX2-X3onDCmotorsorDCbraking
• AdjustUantominimum
• Adjustt

s
tominimum(0.2s)

ConnectcorrectauxiliaryvoltagetoterminalsA1-A2

⇒ After1sectheLEDs„UH“and„OUT“ lightupgreenandthesafety
contactsareswitchedon.Alsothemonitoringrelayandthesemiconductor
output„ON“mustbeactivated.

If standstill is not detected (LED „OUT“ lights yellow), possibly interfe-
renceiscoupledonthemeasuringcircuit.AdjustUanhigherorscreenthe
measuringwires.

Startofmotor

⇒ LED „OUT“ changes colour to yellow.The output relays and the
semiconductoroutput„ON“switchoff.OnDCmotorstheLED„ERR“starts
toflashafter2swithflashcode2andtheoutput„ERR“comeson.

Stopofmotor–rundownDCbrakingoff

Thespeedatwhichstandstillisdetected(yellowLED„OUT“changesto
green/greenflashing)canbeadjustedonPotentiometer„Uan“.Whenthe
rundownissloworirregularthetimedelaymustpossiblybeincreased
toavoidswitchingonandoffoftheoutputrelays.Possiblythiseffectcan
alsobeavoidedbyslightlyincreasingUan.DuringtimedelaytstheLED
„OUT“flashesgreen.

Ifstandstilldetectionshallonlytakeplaceatverylowspeedofthemotor,
Uanissetnormallytominimum.Byincreasingthedelaytimetsapossible
pulsingoftheoutputrelayscanbeavoided.Alongertimedelaywillalso
guaranteestandstilldetectiononlywhenthemotorhasalreadystopped
turning.(especiallyonmotorsthatgenerateonlyasmallremanencevolta-
ge).

Onslowdecreaseofmotorspeeditispossiblethatasimultaneityfailure
occurs(seefailuremonitoring)whenthemeasuringchannelsreachthe
trippingvaluesslowlyandnotwithin2.5sec.Toavoidthisfailureasingle
phaseconnectioncouldbethesolution(tomakesurethatbothinputsget
thesamesignal)ortheincreaseofthesettingvalueUan.

If the rundown timeof themotor is short ts canbeset toaminimum 

(0.2s).Thisissuitableinproductionsystemstoshortenmachinecycles.

!  Attention

It is the responsibility of the user to adjust Uan and ts in a way 

that standstill detection and enabling of the safety contacts in the 

application is only possible when danger to men and material by 

the rotating can be excluded.

Setup and Setting

Input (L1 - L2 - L3)

Measuring-/Motor voltage: Max.AC690V
Input resistance: 500kΩ
Response value U

an
: 20mV...400mV,adjustableor

 0.2...4V,adjustable

Response value dependent on frequency

Inputfrequency(Hz): 50 100 200 400 600 1k 1,5k 2k

MultiplicationfactorforUan: 1,0 1,1 1,2 1,5 2,0 2,8 5 8

Hysteresis (for detection 

of running motor): 100%
Release delay for detection

of running motor: <100ms
Standstill time delay t

s
: 0.2...6sadjustable

Auxiliary voltage U
H

(A1-A2): AC24,115,230,400V,
 DC24V
Recommended fusing: 2A
Voltage range 

AC: 0.8...1.1U
N

DC: 0.9...1.2U
N

Nominal consumption: 5VA, 3W
Nominal frequency (AC): 50/60Hz
Frequency range (AC): 45...65Hz
Max. residual ripple (DC): 10%
Start up delay when 

connecting U
H
 at standstill: 0.4...0.8s+adjustablet

s

Output

Contacts

(saftey contacts) 3NOcontacts,1NCcontact

TheNOcontacts23-24,33-34und43-44aresafetycontacts.
The NC contacts 11-12 can only be used for monitoring.

Contact type: Relay,positiveguide
Nominal output voltage: AC250V
Thermal current I

th
: 5A(upto40°C)

Quadratic total current: Seederatingcurve
Switching capacity

toAC15
NOcontact: 3A/AC230V IEC/EN60947-5-1
NCcontact 1A/AC230V IEC/EN60947-5-1
ToDC13
NOcontact: 1A/DC24V IEC/EN60947-5-1
NCcontact: 1A/DC24V IEC/EN60947-5-1
ToDC13
NOcontact: 4A/24Vat0.1Hz IEC/EN60947-5-1
NCcontact 4A/24Vat0.1Hz IEC/EN60947-5-1
Electrical contact life

to5A,AC230Vcosϕ=1: 2x105switchingcycles
Fusing of the

safety contacts: Max.fuserating4AgG/gL
 linecircuitbreakerC6A
Max. operating frequency: 1200/h
Mechanical life: ≥50x106switchingcycles
Semiconductor monitoring

output: 100mADC24V,plusswitching,
 galvanicseparation;supplyvia 
 A3+/A4foroutput;„ON“and„ERR“
NO monitoring contact: 3AAC250V(closedwhenenabled)

Technical Data
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General Data

Nominal operating mode: Continuousoperation
Temperature range 

Operation: -25...+60°C
 (+40°Cwithmax.contactcurrent,
 seeDerating)
Storage: -40...+75°C
Altitude: ≤2000m
Clearance and creepage distance

Ratedimpulsevoltage/pollutiondegree: IEC60664-1
Contacts11/12,23/24,
33/34,43/44againstallothers: 6kV/2
Contacts11/12,23/24,
33/34,43/44againsteachothers:4kV/2
Indicatorcontact53/54
againstallothers: 4kV/2
SemiconductoroutputsA3+/
ON/ERR/A4againstallothers:6kV/2
AuxiliaryvoltageA1/A2
againstallothers:
AtauxiliaryvoltageAC: 6kV/2
AtauxiliaryvoltageDC: 4kV/2
ControlterminalX1/X2/X3: NogalvanicseparationtoL1/L2/L3
EMC IEC/EN61326-3-1,EN61000-6-7
Interferencesuppression
AuxiliaryvoltageAC: LimitvalueclassB EN55011
AuxiliaryvoltageDC: LimitvalueclassA*) EN55011
 *)The device is designed for the usage 
 under industrial conditions (Class A, 
 EN 55011). When connected to a low 
 voltagepublicsystem(ClassB,EN55011) 
 radio interference can be generated. 
 Toavoidthis,appropriatemeasureshave 
 tobetaken.
Degree of protection

Housing: IP40 IEC/EN60529
Terminals: IP20 IEC/EN60529
Enclosure: ThermoplasticwithVObehaviour
 accordingtoULsubject94
Vibration resistance: Amplitude0.35mm
 Frequency10...55Hz,IEC/EN60068-2-6
Climate resistance: 25/060/04 IEC/EN60068-1
Terminal designation: EN50005
Wire connection:  DIN46228-1/-2/-3/-4
Wire fixing: Plus-minusterminalscrewsM3.5
  boxterminalswithwireprotectionor
  cageclampterminals
Mounting: DIN-rail IEC/EN60715
Weight: Approx.400g

Dimensions

Width x height x depth: 45x90x121mm

Technical Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use 
applications”

Auxiliary voltage U
H
 

forDC24V: DevicemustbesuppliedwithaClass2or
  avoltage/currentlimitedpowersupply
  (max.4A).

Measuring-/Motor voltage: Max.AC600V

Ambient temperature: -25...+60°C,(+40°Cwithmax.contact
  current,seeDerating)

Switching capacity
safetycontacts
(11/12,23/24,33/34,43/44)
Ambienttemperature40°C: PilotdutyB300
  5A250VacG.P.
  5A24VdcG.P.

Ambienttemperature60°C: PilotdutyB300
  2A250VacG.P.
  2A24VdcG.P.

Switching capacity
indicatorcontact(53/54) 3A250VacG.P.

Wire connection: 60°C/75°Ccopperconductorsonly
Fixedscrewterminal: 1xAWG20-12Sol/StrTorque0.8Nmor
  2xAWG20-14Sol/StrTorque0.8Nm

Pluginscrewterminal: AWG20-14SolTorque0.8Nmor
  AWG20-18StrTorque0.8Nm

Plugincageclampterminal: AWG20-12Sol/Str

nfo

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

UL-Data
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LH5946.48/6120...400mVUHDC24V0.2...6s
Articlenumber: 0059266
• Safetyoutput: 3NOcontacts,1NCcontact
• ResponsevalueUan: 20...400mV
• AuxiliaryvoltageUH: DC24V
• Standstilltimet

s
: 0.2...6s

• 1semiconductorand1NOcontactforindicatoroutput
• 1semiconductorforfaultindicatoroutput
• Width:  45mm

LH5946.48   _ _   61   20...400mV   UHDC24V   0.2...6s

   Standstilltimet
s

   AuxiliaryvoltageUH
   ResponsevalueUan
   UL-approval

   Typeofterminals
   withoutindication:
   terminalblocksfixed,
   withscrewterminals

   PC(plugincageclamp) 
   pluggableterminalblocks
   withcageclampterminals

   PS(pluginscrew)
   pluggableterminalblocks
   withscrewterminals

   Type

Standard Type

Ordering Example

Quadratic total current M9658

20

I
2 (A )2

= I
2
+ I

2
+ I

2

1

I , I , I - Current in contact paths1 2 3

(5 5 +5 = 75A )
2 2 2 2+

(2 2 +2 = 12A )
2 2 2 2+

2 3

60

70

80

50

40

0 10 20 30 40 6050

30

T (  C)

10

°

�

�

Max. permitted current up to 40°C on 3 contact paths = 5A

Max. permitted current up to 60°C on 3 contact paths = 2A

Deratingcurveforcontactcurrentsofsafetycontacts

Characteristic
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- Thedevicecontainsnopartsthatrequiremaintenance.
- Incaseoffailure,donotopenthedevicebutsendittomanufacturer
 forrepair.

Failure:

Theunitenablesthesafetyoutputswhilethemotor isstill turning(LED
„OUT“lightsgreen).
Solution:

Reduce setting of Uan if necessary tominimum. If the outputs are still
enabledawiringproblemon themeasuringwirescouldbe the reason
(shortcircuitonterminalsL2/L3toL1)orthemotorgeneratesonlyavery
lowremanencevoltage.Pleasecheckconnectionofmeasuringinputsto
motorwindingaccordingtotheconnectionexamples.

Failure:

Theoutputcontactsareenabledtoearly(motorhasnotfinallystopped):
Solution:

AdjustsettingvalueUantolowerlevel.Additionallythedelaytimetscould
beincreased.

Failure:

Outputcontactsremaindisabledwhilethemotorisalreadyonstandstill
Solution:

ObservestatusofindicatorLEDs:

1. LED„UH“lightsgreen?
 Ifyes,goto2.
 Ifno,UHhasundervoltageor theunithasan internaldevice failure.
(Internalfailurescanoccurinthecaseofundervoltage,weldedsafety
outputcontactsorseldombecauseofinterference)

 ⇒ switchsupplyvoltageoffandon.Ifthefailurestillexistsinspite 
 ofcorrectauxiliarysupplyUHtheunitcouldbedefectiveand 
 hastobesenttomanufacturerfortestorrepair.

2. LED„ERR“(red)flasheswithcode1?
 Ifno,goto3.
 Ifyes,theunithasdetectedundervoltage
 ⇒Applycorrectauxiliaryvoltage

3. LED„OUT“flashesgreen?
 Ifno,goto4.
 Ifyes,standstillisdetected,butthetimetstillenablingoftheoutputsis
notelapsed.

 ⇒ waittilltimetsisfinished.
 Ifafter6stheoutputsarenotenabled,themeasuringinputL1-L2-L3
receivesintermittentvoltagepeaksthatarehigherthenUan.

 Thisshouldnormallybeindicatedbyintermittentyellowflashesonthe
LED).

 ⇒ AdjustUan toahighervalue,clear interferenceonmeasuring 
 wires(usescreenedcables).

4. LED„OUT“lightsyellow?
 Ifyes,thevoltageonthemeasuringinputishigherthentheadjusted
valueUan;goto5.

 Ifno,LEDisoff
 Standstillisdetected(voltageonmeasuringinputis<Uan)buttheoutputs
arenotenabledbecause

 a) FeedbackcircuitX1-X2isnotclosedor
 b) asimultaneityfailureoccurred(seefailuremonitoring)or
 c) apreviousfailure(brokenwire/offset,feedbackcircuit)isstill 
 stored(terminalsx2-x3arenotlinked.

 ThetypeoffailureisindicatedbyflashcodeontheredLED„ERR“:

 a) flashcode4(feedbackcircuitnotclosed)
 b) flashcode5(simultaneityfaultofthemeasuringsignalsonL2L3)
 c) code2,3or4dependingonpriorityandfailure.

 ⇒ -closefeedbackcircuit
  -BridgeterminalsX2-X3(manualreset)
  

   Ifnowstillthesimultaneityfailure(flashcode5onLED„ERR“)is
indicateditcanberesetbyswitchingtheauxiliarysupplyoffand
on.Theresetalsotakesplace,whenbothinputsignalsriseabove
Uane.g.whenstartingthemotor.Ifthesimultaneityfailureremains
activeafterstartofthemotor(e.g.becauseofshortcircuitbetween
L2-L1orL3-L1)thewiringofthemeasuringcircuithastobechecked
accordingtotheconnectionexample.

   Ifthesimultaneityfailureoccursoftene.g.onslowdeceaseofthe
motorspeed,theproblemcanbesolvedbyincreasingthetripping
valueUanor/andbymakingasinglephaseinsteadofa3-phase
connectionofthemeasuringcircuittothemotor.

5. LED„OUT“lightsyellowwhilethemotorisonstandstill
 IftheyellowLED„OUT“isonthisindicatesthatthemeasuringinputs
stillreceiveaninputsignalhigherthentheadjustedvalueUan

 

 ObserveinadditiontheLED„ERR“:

 a) ifitstaysoffafteratimeof8stheproblemcouldbeainterference 
 orresidualvoltage(inducedACvoltage)onthemeasuringinputs

 ⇒ IncreasethesettingofUan
  If this shows no result, or if an increase is not wished, the 
 interference to themeasuring linesmust be reduced e.g. by 
 screening, shortening or separating thewires,Test:Disconnect 
 motorandshortcircuit terminalsL1-L2-L3ontheunit, theyellow 
 LEDmustchangetogreenorgreenflashing.

 b) iftheredLEDflashescode2theunithasdetectedbrokenwireor 
 DC voltage offset between themeasuring inputs L1 and L2 (or 
 betweenL1andL2andL1andL3).

 c) iftheredLEDflashescode3theunithasdetectedbrokenwireor 
 DCvoltageoffsetonmeasuringinputL3

 Inthe2lastcasesthewiringbetweenLH5946terminalsL1-L2-L3and
themotor terminals has to be checkedon interruption.Possibly the
interruptioncomesfromdisregardingtheoperatingremarksformotors
withswitchablewindings(seeremarks).

 

Iffailuresbyinterruptionoftheinputcircuitscanbeexcludedthefailure
can result fromaDCvoltageoffset >Uan.This can come frommotor
controllerslikeinvertersorDCbrakesthatarenotcompletelyswitchedoff
andsupplyaDC-voltagetothemeasuringcircuit(checkwithVoltmeter).
IftheDCcontentisonlyminor,thefailurecanberemovedbyincreasing
thesettingvalueUanTheyellowLED „OUT“must change togreenor
greenflashing.Ifnotthemotorcontrollersmustbeswitchedoffinaway
thatstandstillcanbedetectedcorrectly.

Failure:

Whilemotorisonoperationafailureisindicated. 
IftheLED„UH“lightsred,aninternalfailureoccurred.
Solution:

Switchauxiliarysupplyoffandonagain(see1.)

IftheLED„ERR“indicatesafailuretheflashcodeshowsthetypeoffault
andhowtoremoveit.Flashcode2or3arenormalduringoperationof
DCmotors.IftheterminalsX2-X3arebridged,Thefailureisresetauto-
maticallyatstandstillandtheoutputrelaysareenabled.Thesameisvalid
foroperationwithelectroniccontrollers,iftheseproduceaDCvoltagee.g.
duringbrakingofaDC-brake.

Troubleshooting Troubleshooting

Maintenance and Repairs
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L1 L2 L3PE

K4 K5

L1

L2

L3

X1

X2

X3

LH5946

M
3~ M9649_b

N

L

23 33 4311 A3+ A4A1

24 34 4412 ON ERRA2

K4

K5

Motor contactor

53

54

With3-phasemotor;suitableuptoSIL3,PerformanceLevele,Cat.4 Withsingle-phasemotor;suitableuptoSIL3,PerformanceLevele,Cat.4

A1

On

K4

K4

F2

S11 S12 S22 13 23 33 41

S21 S33 S34 14 24 34 42 A2

Entriegelung

Unlock

F1

Off

Stillstandswächter
Stand-Still-Monitor

Détecteur de vitesse zéro
LH5946

Not-Aus

Open

E-Stop

Auf

L1

K4

L2

L3

N

Not-Aus-Modul
E-Stop-Modul

Module d�arr�t d�urgence
L�5925

M9165�f

A1 11

12ON E�� A4A3
�

53

54

23
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43

44

�1

�2

A2

33

34

L1 L2 L3

Meldela�pe

Signal la�p

La�pe de signalisation

�

�
Meldung an

��ergeordnete

Steuerung

Signal to S�S

Signalisation � la

co��ande supérieur e

� optional

M
3

�24� E� E1 ���

S�S � �L� � A��

Déverrouillage

Arr�t d�urgence

Ouvert

TypicalconnectioncombinationwithE-Stop;suitableuptoSIL3,PerformanceLevele,Cat.4
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LH5946

M
1~ M9650_b

N

L

23 33 4311 A3+ A4A1

24 34 4412 ON ERRA2

K4

K5

Motor contactor

53

54

Connection Examples
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Off

On

M9967_a

Fuse

Main switch

d  = Star delta timer
N  = Mains contactor

= Star-contactor
= Triangle contactor

L1
L2
L3

N

F

F

N

M
3~

N d

18

A1

A2

28

17
27

K4 K5

X1

X2LH5946

BC7936N 23 33 L2L1 L3A1

24 34A2

K4

U1

W2

V1

U2

W1

V2

K5

N

N d

Typicalconnectioncombinationwithstardeltatimer,2-channelconnectionofthemeasuringinputs;suitableuptoSIL3,PerformanceLevele,Cat.4

Typicalconnectioncombinationwithstardeltatimer,3-channelconnectionofthemeasuringinputs;suitableuptoSIL3,PerformanceLevele,Cat.4

Off

On

M9969_a

Fuse

d  = Star delta timer
N  = Mains contactor

= Star-contactor
= Triangle contactor

With �3-phase� connection of LH5946 the star contactor (    )
has to be closed after the motor is switched off to detect standstill.
If this is not the case the failure signal �br oken wire� blocks
the output contacts in off posisition.

Main switch

L1
L2
L3

N

F

N

N

M
3~
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18

A1

A2

28
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27

K4 K5

X1

X2LH5946

23 33 L2L1 L3A1

24 34A2

K4

U1

W2
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U2

W1

V2

K5

F

N

B
C

79
36

N

d

N

Application Examples
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