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Introduction

ThankyouforselectingtheMG310InsulationResistanceTester.Thismetermeasuresinsulation

resistance,continuity,andACVoltage.TheMG310isCATIII600VACandidealformeasuring

insulatingmaterialsandelectricalequipmentsuchastransformers,cables,switches,and

appliances.Applicationsincludemaintenance,testing,andinspection.Properuseandcareofthis

meterwillprovidemanyyearsofreliableservice.



Safety

ThistesterisdesignedandmanufacturedincompliancewiththeIEC61010standard.Thisuser

manualincludesdetailedinformationrelatedtothesafeoperationandcareofthisinstrument.

Pleasereadcarefullybeforeusingtheinstrument.

 Pleasereadandunderstandthisusermanualbeforeusingthedevice.

 Alwaysusethedeviceasspecifiedintheusermanual,retainthemanualforfutureuseand

checkthewww.extech.comwebsitefornewerversionsoftheusermanual.

 Misuseofthisdevicemaycausepersonalinjuryanddamagetotheinstrumentand

connectedequipment.

 Thissymbolontheinstrumentindicatesthatforsafeoperationtheusermustusethe

instrumentasdescribedintheusermanual.

 Dangericons:Alerttoconditionsandactionsthatmaycauseseriousorfatalinjury.

 Warningicons:Alerttheusertothepotentialofelectricshock.

 Cautionicons:Alerttoconditionsandactionsthatmaycausedamagetotheinstrumentor

thatmayaffecttheinstrumentaccuracy.



Danger

 Donotmeasurecircuitswithvoltagesgreaterthan750VAC.

 Donotusethisinstrumentinareaswhereflammableconditionsexist.

 Donotusethisinstrumentinareasofhighhumidity.Donotoperatethisinstrumentwith

wethands.

 Donottouchconductivesectionsofthetestleadswhentakingmeasurements.

 WhentestleadsareshortedandconnectedtotheinstrumentsdonotpresstheTESTbutton.

 Donotopenthebatterycoverduringtests.

 Donottouchthetestedcircuitsorwiresduringinsulationmeasurements.
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Warning

 Iftheinstrumentexhibitsfaultyoperationpleasediscontinueuseandhavetheinstrument

serviced.

 Beextremelycarefulwhentheinstrumentsismeasuringvoltagesthatexceed33VACrms,

46.7VACrms,or70VDC;electricalshockispossible.

 Whenhighresistancemeasurementsareconducted,strayelectricalincircuitsundertest

mustbedischarged.

 Donotreplacethebatterieswhentheinstrumentiswet.

 Ensuresecureconnectionswiththetestleadsandtheinstrument’stestleadterminals.

 Shuttheinstrumentdownbeforeopeningthebatterycompartment.



Caution

 Circuitsundertestmustbecompletelydischargedandisolatedfrompowercircuitsbefore

takingresistancemeasurements.

 Ifthetestleadsoradaptorsneedtobereplacedduetodamage,replacewithtestleadsor

adaptorsofthesamemodelorelectricalspecifications.

 Donotusetheinstrumentiflowbatteryindicatorshowsthelowbatteryindicator.Ifthe

instrumentwillnotbeusedforalongperiod,pleaseremovethebatteryandstoresafely.

 Donotstoreoroperatetheinstrumentinareasofhightemperature,highhumidity,flameor

explosivepotentials,orwherestrongelectromagneticfieldsexist.

 Cleantheinstrumenthousingwithadampclothandmildcleaningagent;donotuse

abrasivesorsolvents.

 Iftheinstrumentiswet,pleasedrybeforestoring.



ElectricalSafetySymbols





Riskofelectricalshock



Doubleinsulationorreinforcedinsulation

 ACMeasurement



Ground
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MeterDescription

1234

5

6 7 8 9




1. EARTHterminalforInsulationResistanceandContinuitytesting.

2. GUARDterminalforACVandContinuitytesting.

3. VterminalforACVtestingandSelf‐Testmode.

4. LINETerminalforInsulationResistancetestingandSelf‐Testmode.

5. BacklitLCDDisplay

6. ZERObutton(shortpress)andLCDBacklightON/OFFbutton(longpress)

7. PI/DARTestingselectionbutton

8. TESTbutton

9. Rotaryfunctionselectswitch


Note:Securebatterycompartmentlocatedonrearofunit.



ControlButtons


1. PI/DARbutton:PresstoselectPIpolarizationindexandDARdielectricabsorptionratiotest

modes.

2. ZERO/Backlightbutton:Longpresstoenable/disableLCDbacklightorshortpresstoresetthe

displaytozeroforlowresistancemeasurements.

3. TESTbutton:Engage/disengagetestingforIR,Continuity,andACVoltagetests.

4. Rotaryfunctionswitch:SelectanIRoutputtestvoltage(250V/500V/1000V),measurelow

resistance(Continuity),ormeasureACVoltage(ACV).
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DisplayDescription

 

1. Batterystrengthindicator

2. DC/ACVoltagemodes

3. Voltagepresentalert

4. PItestmode

5. DARtestmode

6. Time1forPI/DARtests

7. Time2forPI/DARtests

8. PI/DARTesttimer(minutesandseconds)

9. Testvoltageoutput[V]

10. Units[G:Gigaohm;M:Megaohm]andVoltage[V]andResistance[Ω]modesymbols

11. Mainmeasurementdisplay

12. ZEROfunction

13. UnderRange<

14. OverRange>

15. Audiblecontinuityalertbeeper

 

OperatingInstructions

WARNING:Riskofelectrocution.High‐voltagecircuits,bothACandDC,areverydangerousand

shouldbemeasuredwithgreatcare.

1. ALWAYSturnthefunctionswitchtotheOFFpositionwhenthemeterisnotinuse.

2. If“OL”appearsinthedisplayduringameasurement,thevalueexceedsthemeter’srange.

3. Ifthebatteriesareweakreplacethembeforeperformingtests.Thebatteryindicatoronthe

upperleftalertstheuserwhenbatterypowerislow.Thebatterycompartmentisaccessed

throughthebackofthemetersecuredbyonePhillipsheadscrew.

DISPLAYBACKLIGHT

Pressandholdthebacklightbuttonfor2secondstoswitchthebacklightonoroff.Forbest

batteryefficiencyusethebacklightonlywhenneeded.

HOLD

Theautomaticholdfunctionfreezestheinsulationresistancereadinginthedisplayforashort

periodoftimeforconvenience.


LOWBATTERYINDICATION

Whenthe iconappearsinthedisplay,thebatteriesshouldbereplaced.Refertothebattery

replacementsectionofthisusermanual.
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INSULATIONRESISTANCEMEASUREMENTS

















1. Selectthedesiredtestvoltageusingtherotaryfunctionswitch.Selectthe250V,500V,or

1000Vswitchpositionforthecorrespondingoutputtestvoltage.

2. Connecttheredtestleadtothemeter’sLINE(4)jackandtheblacktestleadtotheEARTH

(1)jack.Connecttheprobeendofthetestleadstothecircuitundertest.

3. PresstheTESTbuttontotest.The

buttonwillself‐lockandthebutton

lampwilllight.

Note:Ifthecircuitundertestislive

andhasavoltagepotential(AC/DC)

over30V,themeterwillnottest(the

displaywillshowthe“>”iconand

the

symbolwillflash;thebuzzer

willalsosound).Ifthecircuitunder

testisnotliveorifitsvoltageisless

than30V,themeterwillbegin

applyinghigh‐voltagetothecircuit

undertest.

4. Theprimarydisplaywillshowthe

insulationresistanceinMΩ

(megaohms)orGΩ(gigaohms).

5. Thetestvoltage(VDC)valuewillbe

indicatedintheright‐mostauxiliary

display,the symbolwillflashandthecautionbuzzerwillsound.

6. PresstoreleasetheTESTbuttontostopthetest.Thehighvoltagewillswitchoffandthe

resistancevalueindicatedintheprimarydisplaywillhold.

7. Subsequently,themeterwillinternallydischargethebalanceoftheinsulationtestvoltage.

Note:Turningthefunctionswitchtoanothertestpositionwillabortthetest.

8. Areadingof>5.50GΩindicatesthatthemeterreadingisabovetheresistancethresholdof

thatmeasurementrange.

CAUTION

 Beforetakingmeasurementsdisconnecttheunitundertestfromallpowersourcesandisolateit

fromanystrayresistance.

 Donotshortcircuitthetestleadswhenvoltageisoutputfromthemeter.

 Allowsufficienttimebetweentestsfordevicesundertesttostabilize.

 Whenredandblackclipsareconnectedtothecircuitundertest,highvoltageisoutputfromthe

LINEjackandcurrentfromtheEARTHjack.

 Atthecompletionofatest,donottouchanypartsofthecircuitundertest.Componentsmayhave

becomechargedduringthetestandcoulddischargewhentouched.
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POLARIZATIONINDEX(PI)TESTING

ReadandunderstandalloperationsandsafetyinformationcontainedintheInsulationResistance

(IR)measurementsectionaboveandtheSafetysectionbeforecontinuing.

1. Connectthemetertothedeviceundertestasshowninthetestsectionabove.

2. Selectthedesiredoutputtestvoltageusingtherotaryfunctionswitch(250/500/1000V).

3. UsethePI/DARbuttontoaccessthePItestmode.

4. ThedisplaywillshowthePIiconwhenthePImodeissuccessfullyaccessed.

5. Thetwotesttimes(Time1andTime2)willalternatelyshowontheupperright.

6. Thefirsttestwillrunfor1minute(Time1)whentheTESTbuttonispressed.Ifthetestfails

(noisdisplayed)thesecondtestwillnotautomaticallyrunandtestingisnowcomplete.If

thetestpasses(YESisdisplayed)theTime2testwillrunfor10minutes.

7. Thetestresultwilldisplayafterthe10‐minuteTime2interval

8. PresstheTESTbuttontostopthetestandtobegindischargingthedeviceundertest.



DIELECTRICABSORPTIONRATIO(DAR)TESTING

ReadandunderstandalloperationsandsafetyinformationintheInsulationResistance(IR)

measurementsectionaboveandintheSafetysectionbeforecontinuing.

1. ConnectthemetertothedeviceundertestasshownintheIRtestsectionabove.

2. Selectthedesiredoutputtestvoltageusingtherotaryfunctionswitch(250/500/1000V).

3. UsethePI/DARbuttontoaccesstheDARtestmode.

4. ThedisplaywillshowtheDARiconwhentheDARmodeissuccessfullyaccessed.

5. Thefirsttwotesttimes(Time1andTime2)willalternatelyshowontheupperright.

6. Thefirsttestwillrunfor30seconds(Time1)whentheTESTbuttonispressed.Ifthetest

fails(noisdisplayed)thesecondtestwillnotautomaticallyrunandtestingisnowcomplete.

Ifthetestpasses(YESisdisplayed)theTime2testwillrunfor1minute.Thetestresultwill

displayafterthe1‐minuteTime2interval

7. ToaccessthesecondsetofTime1andTime2testspresstheDARbuttonthreetimesand

repeatthesamestepsaboveinthissection.Forthe2
nd
setofteststhetimesare15

seconds(Time1)and1minute(Time2).

8. WhencompletedpresstheTESTbuttontostopthetestandtobegindischarging
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.

ACCURACYSELF‐TESTFUNCTION

TheMG310featuresa10MΩaccuracycheck

featurefortheInsulationResistancemode.

Toverifytheaccuracy:

1. Connectawirejumpertothemeter

betweentheLINE(4)andV(3)

terminalsasshowninthe

accompanyingillustration.

2. Selectoneofthethreetestvoltage

(250/500/100V)switchpositions.

3. PresstheTESTbuttontobeginthetest.

4. Whentestingiscomplete,themeter

willdisplay10.0MΩ(±0.1MΩ).Ifthe

meterdoesnotshowanaccurate

readingpleasehaveitserviced.
 

 
 

 

LOWRESISTANCECONTINUITYTESTING

WARNING: To avoid electric shock, never measure continuity on circuits or wires that have 
voltage on them. 

1. Setthefunctionswitchtothe 

(continuity)position.

2. Inserttheblacktestleadbananaplug

intotheGUARD(2)jack.

Inserttheredtestleadbananapluginto

theEARTH(1)jack.

3. PresstheTESTbutton.Thebuttonlamp

willlightindicatingthattestingcan

begin.

4. Touchthetestprobetipstothecircuit

orwireyouwishtocheck.

5. Iftheresistanceislessthan

approximately20Ω,theaudiblesignal

willsoundandtheaudioiconwillbe

displayed.Ifthecircuitisopen,the

displaywillindicate>220Ω.

6. PresstheTESTbuttonagaintodisengagethetestmode(thelampwillswitchoff)before

removingthetestleadsfromthecircuitundertestandfromthemeter.

 

 

 

 

M
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ACVOLTAGEMEASUREMENTS

WARNING:RiskofElectrocution.Theprobetipsmaynotbelongenoughtocontactthelivepartsinside

some240Voutletsforappliancesbecausethecontactsarerecesseddeepintheoutlets.Asaresult,the

readingmayshow0voltswhentheoutletactuallyhasvoltageonit.Makesuretheprobetipsaretouching

themetalcontactsinsidetheoutletbeforeassumingthatnovoltageispresent.

 

CAUTION:

DonotmeasureACvoltagesifamotoronthecircuitisbeingswitchedONorOFF.Largevoltagesurges

mayoccurthatcandamagethemeter.

Donotmeasurevoltagehigherthan750VAC.

Pleaseuseextremecautiontoavoidhighvoltageelectricalshockwhileoperatingthisinstrument.

Disconnecttestleadsfromtestedcircuitsandmeterterminalsaftertesting.

 

V

V

AC

 

 

1. SetthefunctionswitchtotheV(ACV)position.

2. InserttheblacktestleadbananaplugintotheGUARDjack(2).

InsertredtestleadbananaplugintotheVjack(3).

3. PresstheTESTbuttontoengagethetestingmode(thebuttonlampwilllight).

4. Touchtheblacktestprobetiptotheonesideofthecircuit.

Touchtheredtestprobetiptotheothersideofthecircuit.

5. Readthevoltageinthemaindisplay.

6. PresstheTESTbuttonagaintodisengagethetestmode(thelampwillswitchoff)before

removingthetestleadsfromthecircuitundertestandfromthemeter.
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Maintenance

WARNING:Toavoidelectricshock,disconnectthetestleadsfromanysourceofvoltagebeforeremoving

thebackcoverorthebatteryorfusecovers.



WARNING:Toavoidelectricshock,donotoperatethemeteruntilthebatterycoverisinplaceand

fastenedsecurely.

Thisinstrumentisdesignedtoprovideyearsofdependableservice,ifthefollowingcare

instructionsareperformed:

1. KEEPTHEMETERDRY.Ifitgetswet,wipeitoff.

2. USEANDSTORETHEMETERINNORMALTEMPERATURES.Temperatureextremescan

shortenthelifeoftheelectronicpartsanddistortormeltplasticparts.

3. HANDLETHEMETERGENTLYANDCAREFULLY.Droppingitcandamagetheelectronicpartsor

thecase.

4. KEEPTHEMETERCLEAN.Wipethecaseoccasionallywithadampcloth.DONOTusechemicals,

cleaningsolvents,ordetergents.

5. USEONLYFRESHBATTERIESOFTHERECOMMENDEDSIZEANDTYPE.Removeoldorweak

batteriessotheydonotleakanddamagetheunit.

6. IFTHEMETERISTOBESTOREDFORALONGPERIODOFTIME,thebatteriesshouldbe

removedtopreventdamagetotheunit.



BATTERYINSTALLATION

WARNING:Toavoidelectricshock,disconnectthetestleadsfromanysourceofvoltagebefore

removingthebatterycover.

1. Turnpoweroffanddisconnectthetestleadsfromthe

meter.

2. Opentherearbatterycoverbyremovingthescrewusinga

Phillipsheadscrewdriver.

3. Insertthe6x1.5V‘AA’batteriesintothebatteryholder,

observingcorrectpolarity.

4. Putthebatterycoverbackinplace.Securewiththescrew.



You,astheenduser,arelegallybound(EUBattery

ordinance)toreturnallusedbatteries;disposalinthe

householdgarbageisprohibited!Disposeofusedbatteries/accumulatorsatcollectionpointsin

yourcommunityorwhereverbatteries/accumulatorsaresold!

Disposal:Followthevalid legalstipulationsinrespectofthedisposalofthedeviceattheendof

itslifecycle

WARNING:Toavoidelectricshock,donotoperatethemeteruntilthebatterycoverisinplace

andfastenedsecurely.
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Specifications

Function Range Resolution Accuracy

ACVoltage



30to600V 1V (2.0%reading+3digits)

ACvoltagespecifiedfrom5%ofrangeto100%ofrange

Continuity 0.00~220 0.01 (2.0%reading+3digits)

<20(approx.)thebuzzerwillsound

Ifthecircuitisopen>220isdisplayed

Open‐circuitvoltage:5Vapprox.

InsulationResistance

Ratedvoltage 250VOutput 500VOutput 1000VOutput

Range 0.00M~5.5G 0.00M~5.5G 0.00M~5.5G

Open‐circuit 250VDC+10% 500VDC+10% 1000VDC+10%

Ratedcurrent <250K

1.00mA~1.10mA

<500K1.00mA~1.10mA <1M1.00mA~1.10mA

Short‐circuit

Current

Approx.2mA

Accuracy 0.00M~99.9M(3.0%+5digits)

100M~5.5G(5.0%+5digits)

PolarizationIndex(PI)/DielectricAbsorptionRatio(DAR)

PImeasurement 1minute:10minuteinsulationresistancetest

PIValue ≥4 4~2 2.0~1.0 ≤1.0

Criterion Best Good Warning Bad

DARmeasurement

Set one

30second:1minuteinsulationresistanceratiotest

DARmeasurement

Set two

15second:1minuteinsulationresistanceratiotest

DARvalue ≥1.4 1.25~1 ≤1.0 

Criterion Best Good Bad
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Note:Accuracyisstatedat73.4
o
F(23

o
C)and40~75%RH.

Note:Accuracyspecificationsconsistoftwoelements:

(%reading)–Thisistheaccuracyofthemeasurementcircuit.

(+digits)–Thisistheaccuracyoftheanalogtodigitalconverter.

 

Display BacklitLCD(max.reading1999)

Lowbatteryindication Batteryicon  appearswhenbatteriesneedtobereplaced.

Overloadindication Insulationresistancetesting>5.5Gdisplayedwhenthemeterrangehas

beenexceeded.

Rangeselection Automatic

Unitsofmeasureformat Functionsandunitsofmeasureareshownsimultaneously.

Testingcontrols ForInsulationResistancetesting:ManualstartandAutomaticstop.

Testbutton RedlamponTESTbuttonindicatesthattestisinprogress.

Self‐Test 10MΩ(±1%)

ContinuityCheck Audiblesignalwhenresistanceis<20(approx.).

Battery Six(6)1.5V‘AA’batteries

CurrentConsumption 200mAapprox.withmaximumoutput(10mAundernormalconditions).

OperatingTemperature 0ºCto40ºC(32ºFto104ºF)

StorageTemperature ‐20
o
Cto60

o
C(‐4

o
Fto140

o
F)

OperatingHumidity <85%RH

StorageHumidity <90%RH

OperatingAltitude 2000m(7000ft.)maximum

Weight 0.7kg.(1.5lbs.)

Size 150x100x71mm(6.0x4.0x2.8in.)

Safety Thismeterisintendedfororiginofinstallationuseandprotectedby

doubleinsulationperEN61010‐1andIEC61010‐12
nd
Edition(2001)to

CategoryIII600V;PollutionDegree2.
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