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Introduction


ThankyouforselectingtheExtechInstrumentsModelMG500.Thisdeviceisshippedfullytested

andcalibratedand,withproperuse,willprovideyearsofreliableservice.Pleasevisitourwebsite

(www.extech.com)tocheckforthelatestversionofthisUserGuide,ProductUpdates,and

CustomerSupport.



Safety


InternationalSafetySymbols



Thissymbol,adjacenttoanothersymbolorterminal,indicatestheusermustrefertothemanualfor

furtherinformation.



This symbol,adjacent toa terminal, indicates that,undernormaluse,hazardousvoltagesmaybe

present



Doubleinsulation





CAUTIONRISKOFELECTRICSHOCK



Thistesterhasbeendesignedwithsafetyinmind.However,nodesigncancompletelyprotect

againstincorrectuse.Electricalcircuitscanbedangerousandlethalwhenalackofcautionand

poorsafetypracticesareused.

Donottakefieldmeasurementsoneitherpowersystemgroundingduringperiodsoflightning

activity,oranynon‐insulatedsystemornon‐insulatedcircuit.Intheeventthatlightningoccurs,

stopalltestingandisolateandremoveanytemporarilyinstalledtestspikesortestleads.

Preparationsfortestingpowersystemgrounding(orclosetoit)canleavepersonnelvulnerableto

exposurecausedbyfaultsat,orfedfrom,thesystemundertest,transferredpotentialsfrom

remotetestgrounds,andinadvertentlineenergizing.Alwaysinsulatethedeviceundertest.

Whiletheprobabilityofsuchoccurrencesislow,personnelsafetywill,nevertheless,be

enhancedbythefollowing:

Whenworkingnearhightensionsystemsrubberglovesandshoesshouldbeworn.Workon

clean,drycrushedrockoraninsulatingblanket.Avoidbarehand‐to‐handcontactbetween

thetesterandextendedtestleads.

Whenusingthetesterwithtestleads,ensurethattheyaresafeandproperlyauthorized.

Disconnectthetesterfromanyexternalcircuitwhencheckingorchangingthefuseand/or

batteries.
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 CAUTION!READTHEMANUAL

FollowtheinstructionsintheManualforeverymeasurementtype.Readandunderstandthe

generalinstructionsbeforeattemptingtousethisinstrument.

SAFETYCHECK

Beforeusingthetesterchecktheconditionofthetestleads.

Thetestleadsmustbefreeofcracksoranydamagesandmustbeinsulated.

Alwaysdisconnectthetestleadswhenchangingthebatteries

Alwaysdoublechecktheleadconnectionsbeforemakinganymeasurements.Forincreased

safety,usefusedtestleads(optional).

Donottouchexposedwiring,connectionsorother"live"partsofanelectricalcircuit.If indoubt,

checkthecircuitfirstforvoltagebeforetouchingit.

 
THISINSTRUMENTSHOULDONLYBEUSEDBYCOMPETENT,SUITABLYTRAINED

PERSONNEL.

CAUTION!RISKOFELECTRICSHOCK

CAUTION!READTHEMANUAL



Electricitycancausesevereinjuriesevenwithlowvoltageorcurrent.Itisextremelyimportantthat

thefollowinginformationbereadbeforeusingthisHighVoltageDigitalInsulationMeter.

Thisinstrumentmustonlybeusedandoperatedbycompetenttrainedpersonnelandinstrict

accordancewiththeinstructionsandsafetypractices.Liabilityisnotacceptedforanydamageor

injurycausedbymisuseornon‐compliancewithinstructionsandsafetyprocedures.

Thisinstrumentmustnotbeusedonlivecircuits.Ensureallcircuitsarede‐energizedbefore

testing.

NeveropenthisHighVoltageDigitalInsulationMeterexceptforbatteryreplacement(See

BatteryReplacementsection).

AlwaysinspectthisHighVoltageDigitalInsulationMeterandtestleadsbeforeusingforany

signofabnormalityordamage.Ifanyabnormalconditionsexist(brokentestleads,cracked

case,displayfaultyetc...)donotattempttotakeanymeasurementorusethetester.Return

theMeterforservice.

ThisVariableHighVoltageDigitalInsulationMeterhasalivecircuitwarningbeeper.Ifitis

connectedtoalivecircuit,arapidpulsatingtonewillsoundandawarningmessagewillbe

displayed.Inthiscase,stoptestingandimmediatelydisconnecttheinstrumentfromthe

circuitundertest.
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Features

 
 InsulationResistanceTesting

Thisdigitalinsulationresistancetesterwillmeasureinsulationresistancefrom800kohmsto

500GohmsusingDynamicAuto‐rangingtechnology.Testvoltagesrangefrom500Vto10kV

in500Voltsteps.ThisinstrumentalsoemploysanAuto‐Dischargeutility.

 DAR:DielectricAbsorptionRatioTesting

TheDielectricAbsorptionistheratiooftheInsulationResistance,measuredat60seconds,

dividedbytheInsulationResistancemeasuredat30seconds).

DAR=Resistancemeasuredat1minute/Resistancemeasuredat30seconds

 PI:PolarizationIndexTesting

ThePolarizationIndexistheratiooftheInsulationResistancemeasuredat10minutes

dividedbytheInsulationResistancemeasuredat1minute.

PI=Resistancemeasuredat10minutes/Resistancemeasuredat1minute

 AutomaticDischargeofCapacitiveandInductiveCircuits

Thisinstrumentwillautomaticallydischargeallcircuits,chargedbythetester,upon

completionofatest.Thedischargecanbeobservedontheinstrument’sbargraphdisplay.

 AutomaticBatteryTest

WhentheinstrumentisfirstpoweredON,atestcircuitappliesaheavycurrentdrawonthe

batteriesforafewsecondsandmeasuresthevoltageinordertodeterminethecapacityof

thebatteries.Theresultisshownonthedisplay.

 NormalOperationModeConsiderations

 ThisinstrumentusesDynamicCurrentAuto‐rangingtechnology.Thebargraphwill

displaythevoltagethatisstressingtheinsulationduringthefirst30secondsofatestand

duringthedischargeofthecircuitsattheendofthetest.Thedisplaywillalsoshowthe

elapsedtimefromthestartofthetestandthetotaltime,evenafterthetestinghasstopped.

 SupplementalFeatures

o InsulationResistanceauto‐rangingonallVoltageranges

o AutomaticDARcalculation

o AutomaticPIcalculation

o Ener‐Save™ModeconservesbatteryenergyduringInsulationResistancetesting

o Overloadprotection

o Lowbatteryindicator

o AutoOfffeature

o Warningofexternalvoltagepresence(>500VACorVDC)
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Description
 

1. NegativeHighVoltage(HV)Terminal

(EarthGround)

2. DotMatrixDisplaywindow

3. GUARDconnectionTerminal

4. PositiveHighVoltageLineTerminal

5. 10KVtestvoltagepresetbutton

6. PowerOFFbutton

7. Voltageadjustmentbutton(‐)

8. 5KVtestvoltagepresetbutton

9. TESTSTART/STOPbutton

10. 2.5KVtestvoltagepresetbutton

11. 500Vtestvoltageadjustbutton(+)

12. PowerONbutton

13. 1KVtestvoltagepresetbutton

 

Note:Batterycompartmentlocatedonbottomofinstrumentandtestleadcompartment

locatedbehindtheupperfaceplate.

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MG500-en-GB_v1.2   12/16 6

MeterPreparation
 

Warning:Ensurethatthecircuitundertestdoesnotincludedevicesorcomponentsthatcanbe

damagedby10KVDC;suchdevicesincludepowerfactorcorrectioncapacitors,lowvoltagemineral

insulatedcables,electroniclightdimmers,ballastsandstartersforfluorescentlamps.



ConnectingtheTestLeadstothemeter

o ConnecttheRed(Line)testleadtotheRedtestjackonthemeter.

o Connectthebluelead(attachedtotheRedtestlead)totheBluetestjackonthemeter.

o ConnecttheGreen(Earth)testleadtotheGreentestjackonthemeter.



OptionalLeakageguard

ConnecttheoptionalBlue(Leakageguard),testleadtotheBluetestjack.

NOTE:TheBlue(Leakageguard)leadisattacheddirectlytothetopoftheBlueguardleadofthe

Redtestlead.



ConnectingtheTestLeadstothedeviceundertest

Warning:makesurethatthecircuitundertestisde‐energized.



o ConnecttheGreen(Earth)leadtotheEarthorgroundsideoftheinsulatorunderTest.

o ConnecttheRed(Line)testleadtotheothersideoftheInsulatorundertest.

o OptionalLeakageguard:ConnecttheBlue(Guard)leadtotheinsulatorsheathingand

coveringmaterialasshownonthediagram.Useacopperwirewrappedaroundthe

insulatorataboutitscenter.
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Operation

Poweringthemeter

PresstheONbuttontoturntheuniton.PresstheOFFbuttontoturntheunitoff.Ifthemeter

doesnotswitchONpleasecheckthatfresh‘C’1.5Valkalinebatteriesareinstalledinthebattery

compartmentlocatedatthebottomoftheinstrument.


InsulationResistanceTestingProcedure


Warning:Thecircuitundertestmustbecompletelyde‐energizedandisolatedbeforemaking

testconnections.



1. Afterturningtheuniton,makesurethattheReplaceBatterymessage isnotdisplayed.  If

theReplaceBatterymessageisdisplayedreplacethebatteriesbeforeproceeding.

2. The testvoltagedefaults to2500Vonpowerup.Select thedesired testvoltageusing the

Voltage Adjust buttons (±500V) that step through the available test voltages in 500V

incrementsorbypressingoneofthepresettestvoltagebuttons(10kV,5kV,2.5kV,1Kv).

3. ThedisplayshowstheConnectLeadspromptalongwiththeselectedtestvoltagevalue.

ConnecttheGreentestleadtotheGreentestsocketonthemeterandthentotheGround

sideoftheinsulatorundertest.

ConnecttheRed leadtotheRedtestsocketonthemeterandtheBlueguardcabletothe

blue socketon themeter. Connect the serviceendof theRedcable toother sideof the

insulatorundertest.

IfaLeakageGuardleadisrequiredtocollectsurfaceleakage,connecttheseparateBluetest

lead into theBlue guard lead from theRed test leadwhich isplugged into theBlue test

socketonthemeterandthencliptheserviceendofthecabletothesurfaceoftheinsulator

undertest.

4. MomentarilyPresstheTESTSTART/STOPbutton(1.5s〜3seconds)tostarttesting.

ForDARorPItesting–refertotheseparatetestprocedurebelow.

5. The Insulation resistance test will complete in 5 seconds. The test voltage percentage

steadilycountsdowntozeroduringthetestascanbeseenonthedisplay.Theresistance

testresultvaluewillappearonthedisplaywhenthetesthascompleted.

6. TheHOLDiconwillappearinplaceofthebargraphwhenthetestiscompleteandafterthe

voltagehasbeendischarged.

WARNING:DONOTREMOVETHETESTLEADSBEFORETHEHOLDDISPLAYAPPEARS.

7. Themeterautomaticallydischargesthesystemattheendofthetest.

8. Totakeanothertest,presstheTESTSTART/STOPbutton,theConnectLeadspromptshould

appearonthedisplay;theinstrumentisnowreadytorunanewtest.

9. Theinstrumentautomaticallypowersdownafter5minutesofinactivity.
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TheEnersaveTMMode

EnersaveTMmode conservesbattery lifebyperforminga relatively short test.TheEnersaveTM

modeisthedefaulttestmode.Tobypassthismodeandrunalongertest(10minutes)pressand

holdtheTESTbuttonformorethan3secondswhenstartingatest.


DARandPITests(DAR:DielectricAbsorptionRatio)and(PI:PolarizationIndex)


Warning:Thecircuitundertestmustbecompletelyde‐energizedandisolatedbeforemaking

testconnections.



1. Afterturningtheuniton,makesurethattheReplaceBatterymessage isnotdisplayed.  If

theReplaceBatterymessageisdisplayedreplacethebatteriesbeforeproceeding.

2. The testvoltagedefaults to2500Vonpowerup.Select thedesired testvoltageusing the

Voltage Adjust buttons (±500V) that step through the available test voltages in 500V

incrementsorbypressingoneofthepresettestvoltagebuttons(10kV,5kV,2.5kV,1Kv).

3. ThedisplayshowstheConnectLeadspromptalongwiththeselectedtestvoltagevalue.

ConnecttheGreentestleadtotheGreentestsocketonthemeterandthentotheGround

sideoftheinsulatorundertest.

ConnecttheRed leadtotheRedtestsocketonthemeterandtheBlueguardcabletothe

bluesocketonthemeter.ConnecttheserviceendoftheRedcabletoothersideofthe

insulatorundertest.

IfaLeakageGuardleadisrequiredtocollectsurfaceleakage,connecttheseparateBluetest

leadintotheBlueguardleadfromtheRedtestleadwhichispluggedintotheBluetest

socket on themeter and then clip the service end of the cable to the surface of the

insulatorundertest.

4. PressandholdtheTestStart/Stopbuttonformorethan3secondstotheinitiateDAR/PI

testingmode.

5. After1minute,theelapsedtesttimerappearsontheupperline(righthandside)ofthe

display.Theresistancereadingisshownontheupperlefthandsideofthedisplay.Thelower

lineshowsthetestvoltageandtheDARvalue.

6. After10minutes,thetestcompletes.Thedisplaywillshowtheresults:

R=(resistanceorOVERRforoverrange)

T=Hold,T=10:00,V=(testvoltage)

PI=(PIvalue)

DAR=(DARvalue)

7. Totakeanothertest,presstheTESTSTART/STOPbutton,theConnectLeadspromptshould

appearonthedisplay;theinstrumentisnowreadytorunanewtest.
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BargraphVoltageDisplay

Thebargraphrepresentsthevoltagepresentonthetestleadsasitrises,soaks,anddecays.The

bargraphappearsonthelowerleftofthedisplaywindowduringatest.

AutomaticUnder/OverRangeResistanceDetect

Ifthedisplayshowsthemessage“LOWM‐ohms”,thetestshouldbeinterruptedimmediatelyby

pressingtheTESTbutton.Thismessageindicatesthattheinsulationundertesthasbrokendown

andthemeteristryingtoinjectahighpotentialontoashortcircuit.If‘HIGH’appears,itislikely

thatthetestconfigurationisopen.Checkthetestset‐upandthentestagain.

ElapsedTimer

Thetestdurationisindicatedonthedisplay.Thisisparticularlyusefulindeterminingwhetheran

insulatingmaterialundertestwillbreakdowninagivenamountoftime.

ManualTestSTOP

Tostopatestinprogress,presstheTESTbutton.Thetestwillimmediatelyendandthesystem

willautomaticallydischarge.

AutomaticTestSTOP

When inthedefaultEnersaveTMmode,thetestautomaticallystops in5seconds.Whennot in

theEnersaveTMmodethetestautomaticallystopsafterapprox.10minutes.

LiveCircuitWarning

Ifthetestleadsareconnectedtoalivecircuit(approx.500V),awarningbeeperwillsoundand

themeterwilldisplay“LiveWarning…CircuitLive…”Inthiscase,correcttheproblemandretest.

AutomaticDischarge

At the end of a test, the meter automatically discharges the high voltage. The automatic

dischargestatus isreflectedonthedisplay.Duringdischargethebeeperwillsoundand,when

completelydischarged,theHOLDiconwillappearonthedisplay.
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Application‐SpecificInformation

MeasuringPowerToolsandSmallAppliances

Forsmallappliances,connecttheGREEN(EARTH)leadtoconductorsandtheRED(LINE)leadto

insulatingmaterial.



Forsingleordoubleinsulatedpowertools,oneleadshouldbeconnectedtothedevice’schuck,

blade,etc.andtheotherleadtooneoftheACpowercordconductors(testbothconductorsin

turn).Refertothepowertoolapplicationdiagrambelow.



















ACMotorTest

Disconnectthemotorfromthelineby:

a. Disconnectingthewiresfromthemotor

terminalsor,

b. Openingthemainswitch

Ifthemainswitchisopened,andthemotorhasamotor‐starter,thenthestartermustbeheldin

the ON position. With the main switch opened, the measured resistance will include the

resistanceofthemotorwireandalloftheothercomponentsbetweenthemotorandthemain

switch. If a weakness is indicated, the motor and other components should be checked

individually. If themotor isdisconnectedat themotor terminals,connect theRED lead to the

groundedmotorhousingandtheGREENleadtooneofthemotorleads.

AC 
Plug For 2 or 3 prong plugs, connect the 

RED lead to one conductor at a time 

Connect the GREEN 
lead to the chuck 

Connect RED lead 
to grounded housing 

Connect GREEN lead 
to the motor leads 
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DCMotorTest

1. Disconnectthemotorfromtheline.

2. Totestthebrushrigging,fieldcoils,andarmature,connecttheREDleadtothegrounded

motorhousingandtheGREENleadtothebrushonthecommutator.

3. Iftheresistancemeasurementindicatesaweakness,raisethebrushesoffofthe

commutatorandseparatelytestthearmature,fieldcoils,andbrushriggingbyconnecting

oneleadtoeachindividually,leavingtheotherconnectedtothegroundedmotorhousing.

ThisalsoappliestoDCGenerators.



TestingSingleConductorCables

1. Completelydisconnectthecable

undertestfromitssourceand

destination.

2. Connectthetestleadstothe

cableasshownatright.



TestingMultiConductorCables

1. Completelydisconnectthecableundertestfromitssourceanddestination.

2. Refertothediagramsbelowforthreepossibletests.



































Core          Insulation   Sheath    Covering 

EARTH        GUARD    LINE 

Testing one conductor to 
all of the conductors 

Testing one conductor 
to earth 

One conductor to all 
minus ground 

EARTH 

LINE 

LINE 

EARTH 

GUARD 

GUARD 

LINE 

EARTH 
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TransformerTesting

Transformer testsareperformedwith the transformer completelydisconnected from the line

andtheload.Notethatthecasegroundshouldnotberemoved.



Thefivetests listedbelowwillcompletelytestasingle‐phasetransformer.Notethatat least1

minuteshouldbeallowedbetweeneachtest.



1. Highvoltagewindingtolowvoltage

windingandground

2. Lowvoltagewindingtohighvoltage

windingandground

3. Highvoltagewindingtolowvoltage

winding(picturedatright)

4. Highvoltagewindingtoground

5. Lowvoltagewindingtoground





NotesonMeasuringtheResistanceofaContactororCircuitbreaker

AContactororCircuitbreakermustprovidealowresistancepathtoelectricitywhenclosedbut

shouldprovideahighresistancewhenopen.Astheyage,theircharacteristicsmaydeteriorate

becauseofheavyuse,operationinadirtyenvironment,orotherfactors.

UnusualInsulationResistanceMeasurementApplications

o Specialpaintorvarnishmaybeusedasaninsulatorontransformersandotherelectrical

applications

o Insulatingblankets,suitsandglovescanalsobetested





Connect the  
GREEN lead here 

Connect the 
RED lead here 
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InsulatorMeasurementConsiderations

Insulatorsmaygetcontaminatedovertimefromamixtureofdustandmoisture.Dustand

moistureproblemslowertheresistanceoftheinsulatorasthisresistanceisinparallelwiththe

insulatorresistance.Itisrecommendedthattheinsulatorbemeasuredfirstwithouttheoptional

guardlead,toverifythatthetotalresistanceishigh.Shouldthetotalresistancenotbehigh

enough,thecontaminantsshouldberemovedortheinsulatorreplaced.Testthedirtyinsulator

forproperresistancebytestingwiththeoptionalguardlead.Note:Ifcleaningtheinsulatoris

possible,followtheprocedureofthemanufacturer.





DIRTYINSULATOR

ELECTRICALEQUIVALENT

CIRCUITDIRTYINSULATOR TYPICALTEST

 

 
 
 
 

Notes:

Resistanceasaresultofcontaminationcanlowerthetotalresistance.

Cleaningperiodicallycanreducesystempowerconsumption.
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Maintenance

BatteryReplacement

When‘REPLACEBATTERY’appearsonthedisplay,replacetheeight(8)1.5V‘C’Alkaline

batteries.



1. Ensurethatthemeterispowereddownandthatthetestleadsarenotconnected

2. Closetheinstrumentcoverandturntheinstrumentupsidedown

3. Removethescrewlocatedonthebottomofthemeter

4. Removethebatterycompartmentcover

5. Replacetheeightbatteriesensuringproperpolarity

6. Affixtherearcoverandsecuretherearscrew



Neverdisposeofusedbatteriesorrechargeablebatteriesinhouseholdwaste.

As consumers, users are legally required to take used batteries to appropriate

collection sites, the retail storewhere thebatterieswerepurchased,orwherever

batteriesaresold.

Disposal: Do not dispose of this instrument in household waste. The user is

obligatedtotakeend‐of‐lifedevicestoadesignatedcollectionpointforthedisposal

ofelectricalandelectronicequipment.



OtherBatterySafetyReminders

o Neverdisposeofbatteriesinafire.Batteriesmayexplodeorleak.

o Nevermixbatterytypes.Alwaysinstallnewbatteriesofthesametype.



Cleaning

Periodicallywipethecasewithadrycloth.Donotusesolventsorabrasivestocleanthis

instrument.Nevercleantheinstrumentwhileitispoweredup.Nevercleantheinstrumentwhile

thetestleadsareconnected.

Warning:Toavoidelectricalshockordamagetothemeter,donotallowwaterorotherliquids

insidethehousing.Storetheinstrumentinadryenvironment.
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Specifications
 

Display 2x16characteralphanumericmulti‐functiondotmatrix(OLED)

TestVoltageRanges 20rangesin500Vstepswithautomaticranging.Presetbuttons

for1KV,2.5KV,5KV,and10KV;CATIII‐300Vrated

InsulationResistance

MeasureRange/Resolution

800kohmsto500Gohms(Auto‐ranging)

1kohmresolution

DARandPItests CalculatesDielectricAbsorptionRatio(DAR)Automatically.

CalculatesPolarizationIndex(PI)Automatically. 

OutputPowerLimit1Wvoltage

regulation

SelectedVoltage:+20%to‐5%ofnominalvalueunlesscurrentlimited.If

outputcurrentistoohighthevoltagewillbeloweredautomatically.

Short‐circuitcurrent 0.74mA@1kVand2.5kVoutput

0.42mA@5kVand10kVoutput

Accuracy ±(5%+2digits)

Bargraph Displaysvoltageramp,soak,anddecay

Automaticdischarge Afterautomatic&manualstoporuponcompletionoftest

ExternalVoltageAlert Warningofexternalvoltagepresence(>500VACorVDC) 

Lowbatteryindicator "Replacebattery"displayedwhenbatteryvoltageislow

Powersource Eight1.5V‘C’Alkalinecells

Batterylife 40hours(noload,at10kV)

AutoPoweroff After10minutesofinactivity

EnersaveTMmode Shortertesttime(10seconds)toconservesbatteryenergy

TestLeads(silicone) REDwithintegratedBlueguardlead,length=3m(120”)

Greengroundlead,length127cm(50”)

BlueLeakageguardlead,length127cm(50”)

Operatingconditions 0to40oC(32to104oF);<80%RH

Altitude Upto2000m(7000’)

Storageconditions ‐10to60oC(14to140oF);<80%RH

Dimensions 330x260x160mm(13x10.2x6.3”)

Weight 3.6kg.(7.9lbs.)

Complieswith:

 IEC/EN61010‐1:2001

 EN61326‐1,EN55011+A1+A2,En61000‐4‐2+A1+A2,En6100‐4‐3+A1

 En6100‐4‐8+A1

Copyright©2013‐2016FLIRSystems,Inc.
Allrightsreservedincludingtherightofreproductioninwholeorinpartinanyform

ISO‐9001Certified
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