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ThankyouforpurchasingaPowerEnergyLoggerModelPEL105.
Forbestresultsfromyourinstrumentandforyoursafety,readtheenclosedoperatinginstructionscarefullyandcomply
withtheprecautionsforuse.Theseproducts must be only used by qualified and trained users.

WARNING,riskofDANGER!Theoperatormustreferto
theseinstructionswheneverthisdangersymbolappears.

Ethernetsocket(RJ45).

Usefulinformationorhinttoread. Mainpowersupplyinput.

Equipmentisprotectedbydoubleinsulation. Ground/Earth.

USBsocket.

SDCard.

TheproducthasbeendeclaredrecyclableafteranalysisofitslifecycleinaccordancewiththeISO14040standard.

TheCEmarkingguaranteesconformitywithEuropeandirectivesandwithregulationscoveringEMC.

ThetrashcanwithalinethroughitmeansthatintheEuropeanUnion,theproductmustundergoselectivedisposalforthe
recyclingofelectricandelectronicmaterial,incompliancewithDirectiveWEEE2002/96/EC.

Definition of MeasurementCategories(CAT)

■ CATIV MeasurementcategoryIVcorrespondstomeasurementstakenatthesourceoflow-voltageinstallations.
Example: power feeders, counters and protection devices. 

■ CATIII MeasurementcategoryIIIcorrespondstomeasurementsonbuildinginstallations.
Example: distribution panel, circuit-breakers, machines or fixed industrial devices. 

■ CATII MeasurementcategoryIIcorrespondstomeasurementstakenoncircuitsdirectlyconnectedtolow-voltageinstallations.
Example: power supply to domestic electrical appliances and portable tools.. 

PRECAUTIONS FOR USE

Thesewarningsareprovidedtoensurethesafetyofpersonnel.Pleasereadandcomplywiththeseprecautions.

■ ThisinstrumentcomplieswithsafetystandardIEC61010-2-030,theleadscomplywithIEC61010-031forvoltagesof1000V
inmeasurementcategoryIIIor600VinmeasurementcategoryIV,andthecurrentsensorscomplywithIEC61010-2-032.

■ Carefullyreadandunderstandallrequiredprecautionswhenusingthisinstrument.Failuretocomplywiththesesafety
instructionscancreate a risk of electric shock, fire,andexplosion;resultingindestructionoftheinstrument,injurytotheuser,
anddamagetothefacility. If the instrument is used other than as specified in this manual, the protectionprovidedbythe
instrumentmaybeimpaired.

■ Donotusetheinstrumentinanexplosiveatmosphereorinthepresence of flammable gas or smoke.

■ Donotusetheinstrumentonelectricalnetworkswitharatedvoltageorcategoryhigherthanthoselistedfortheinstrument.

■ Respectthemaximumratedvoltagesandcurrentsbetweenterminalsandinrelationtoground/earth.

■ Donotusetheinstrumentifitseemstobedamaged,incomplete,orpoorlyclosed.

■ Beforeeachuse,checktheconditionoftheinsulationoftheleads,theinstrument,andallaccessories.Anyinsulationthat
appearsdamaged(evenpartially)mustbetakenoutofserviceforrepairordisposal.

■ UseleadsandaccessoriesforvoltageaccordingtoIEC61010-031andmeasurementcategoriesatleastequaltothoseof
theinstrument.Anaccessorywithalowercategoryreducesthecategoryofthecombinedinstrument/accessorycombination
tothatoftheaccessory.

■ Respecttheenvironmentalconditionsofuselistedinthismanual.

■ Donotmodifytheinstrumentorreplacecomponentsusingsubstituteparts.Repairsandadjustmentsmustbeperformedby
AEMCInstruments.

■ Usepersonalprotectionequipmentwhenconditionsrequireit.

■ Keep hands and fingers away fromunusedterminals.
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1. INTRODUCTION

1.1 Receiving Your Shipment

Upon receiving your PEL 105 product package, ensure the contents are consistent with the packing list. Notify your
distributorofanymissingitems.Iftheequipmentappearstobedamaged,file aclaimimmediatelywiththecarrierandnotify
yourdistributoratonce,providingadetaileddescription.Savethedamagedpackingcontainertosubstantiateyourclaim.

1.2 Ordering Information

Power&EnergyLoggerModelPEL105(nosensors).....................................................................................Cat.#2137.57

Power&EnergyLoggerModelPEL105(withfourA196-24-BKsensors)......................................................Cat.#2137.59

ShippingContents:

(1) Power & Energy Logger 

Model PEL 105

Cat. #2137.57 or Cat. #2137.59

 (1) Large Classic Tool Bag

Cat. #2133.73

(5) Black Test Leads and Alligator Clips

Cat. #2140.73*
(*Replacement comes in Qty of 1)

(12) Color-coded  

ID Markers

Cat. #2140.45

(1) 5 ft USB Cable

Cat. #2140.46

(4)24"AmpFlex®ModelA196-24-BK
Cat. #2140.75

(OnlyShippedwithPEL105Cat.#2137.59)

(1) USB SD-Card Adapter

Cat. #5000.45

Accessory Pouch

Cat. #2137.80

(1)PowerAdapter110/240V
w/PowerCord
Cat.#5000.19

AlsoIncludes:
• 4GBUSBDrive(DataView/UserManual)
• 9.6VNiMhBattery-installed
• 8GBSD-Card-installed
• HighVoltageWarning/CautionCard
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1.2.1 Accessories

USBcable,A/B10ft(3m) Cat.#2136.80

PoleMountingKit............. Cat.#2137.82

AC/DCCurrentProbeModelJ93.....................................................................................................................Cat.#2140.49

AC/DCCurrentProbeModelMR193-BK.........................................................................................................Cat.#2140.28

ACCurrentProbeModelMN93-BK.................................................................................................................Cat.#2140.32

ACCurrentProbeModelSR193-BK................................................................................................................Cat.#2140.33

AmpFlex®Sensor36”Model193-36-BK........................................................................................................Cat.#2140.35

ACCurrentProbeModelMN193-BK...............................................................................................................Cat.#2140.36

MiniFlex®CurrentSensor10”ModelMA193-10-BK.......................................................................................Cat.#2140.48

MiniFlex®CurrentSensor14”ModelMA193-14-BK.......................................................................................Cat.#2140.50

AC/DCCurrentProbeModelSL261*...............................................................................................................Cat.#1201.51

*BNCAdapterforCurrentProbeModelSL261..........................................................................................Cat.#2140.40

1.2.2 Replacement Parts

LargeClassicToolBag..... Cat.#2133.73

AccessoryPouch............. Cat.#2137.80

Setof12Color-codedInputIDMarkers..........................................................................................................Cat.#2140.45

USBCableA/B,5ft(1.5m)...............................................................................................................................Cat.#2140.46

Lead–One10ft(3m)BlackLead(Waterproofcap){Rated1000VCATIV}&
OneBlackAlligatorClip{Rated1000VCATIV,15A,UL}.................................................................................Cat.#2140.73

AmpFlex®SensorModelA196-24-BK(Waterproof).........................................................................................Cat.#2140.75

Adapter–ReplacementPowerAdapter110V/230VwithUSPowerCord......................................................Cat.#5000.19

USBSD-cardAdapter...... Cat.#5000.45
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2. FEATURES

2.1 Description

ThePower&EnergyLoggerModelPEL105providesallthenecessaryfunctionsandfeaturesforrecordingpower/energy
dataformost50Hz,60Hz,400Hz,andDCdistributionsystemsworldwide.Theinstrumentisdesignedforfulloutdooror
indooruse,resistanttobothwater(IP67)andsunlight(UL746Cf1).

The instrument measures phase-to-phase (U12, U23, U31), phase-to-neutral (V1, V2, V3) and neutral-to-ground/earth
(VNE)voltageupto1000VinmeasurementCategoryIV,withpollutiondegree4(IEC61010).Theinstrumentalsomeasures
phase(I1,I2,I3)andneutral(IN)current,usingavarietyofexternalcurrentprobes/sensors.

A total of 17 typesof electrical hookupsare supported, including single-phase, split-phase, 3-phase3-wire, 3-phase
4-wire,open,andDC2-,3-and4-wire.

Thismeasurementdataisthenusedtocalculate:

■ Power(VA,W,andvar)

■ Energy(VAh,Wh(sourceandload),andvarh(4quadrants)

■ PowerFactor(PF),Cosϕ,andTanϕ

■ CrestFactor

■ TotalHarmonicDistortion(THD)forvoltagesandcurrents

■ Harmonicsfromthefundamentalsignaluptothe50thorderfor50/60Hzvoltagesandcurrents

■ Frequencymeasurements

■ RMSandDCmeasurements@128samples/cycle(eachphasesimultaneously)

TheinstrumentcanbeconnectedtoacomputerrunningDataViewdataanalysissoftwareviaWi-Fi,Bluetooth©,network,
USB,orpoint-to-pointEthernetcable.TheDataViewPEL on thecomputercanview real-timedata,startandstopa
recordingsession,downloadpreviouslyrecordedsessionsstoredontheinstrumentforfurtheranalysisandreportgenera-
tion, and set configuration variables.

Otherfeaturesinclude:

■ Measurementsaresampledevery200msand1s,andcanbeaggregatedfrom200msto1hourandstoredin
aremovableSDcardorSDHCcard(upto32GB).Thisprovideshighdataresolutionanddetail,especiallyfor
detectingshort-termelectricalphenomena.For50and60Hzsystems,200msaggregationiscalculatedevery10
or12cycles,respectively.For400Hzsystems,aggregationisperformedevery80cycles.

■ Aggregatedharmonicsrepresenttheminimumandmaximumvaluesofaggregatedquantitiesforagiven
duration.ThesevaluescanbedisplayedontheLCDfrontpaneldisplay,oronthecomputerviatheDataView
PELControlPanel

■ TheinstrumentcanbepoweredfromlinevoltageterminalsoranAC/DCpoweradapter.
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2.2 Front Panel

The instrument front panel interface includesLEDstatus indicators, screens that appear on theLCD, andbuttons to
navigatethesescreens,selectoptions,andenterdata.

MODELPEL105

16

15
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18
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3

2

1

5

6

7

8

9

10

11

12

13

14

Figure 1

1. USBPort 10. BluetoothLED

2. EthernetPort 11. RecordingLED

3. PowerInput 12. ControlButton

4. ExternalPowerLED 13. PowerButton

5. BatteryLED 14. InputTerminals

6. PhaseSequenceLED 15. SDCardSlot

7. OverloadLED 16. LCDScreen

8. SDCardLED 17. DirectionalButtons(Up,Down,Left,Right)

9. Wi-FiLED 18. Enterbutton
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2.3 Input Terminals

Theinstrumentprovidesfourcurrentandfive voltageinputterminalsforconnectingtotheelectricalnetworkundertest.
TheseterminalsarethreadedtoprovideIP67water-tightconnections.

Theinstrumentshipswithfive female“banana”voltageterminalsthatcanbescrewedontothethreadedvoltageterminals.


VN V3 V2 V1

VE/GND

IN I3 I2 I1

1

2

3

Figure 2

1. Holesforcolor-codingclips(seebelow)

2. Currentterminals

3. Voltageterminals

Thenumberandconfiguration ofprobesandvoltageleadsdependonthehookuptype.Tohelporganizetheseconnections,
12setsofcolor-codedringsandinsertsaresuppliedwithyourinstrument.UsetheseIDmarkerstoidentifytheleadsand
terminals.

■ Detachtheappropriateinsertsandplacethemintheholesprovidedovertheterminals(largerinsertsforcurrent
terminals,smallerinsertsforvoltageterminals).

■ Cliptheringsofthesamecolortotheendsoftheleadyouwillconnecttotheterminal.

Figure 3

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



Power&EnergyLoggerModelPEL105 11

2.4 Button Functions

BUTTON DESCRIPTION

Power

- TurnstheinstrumentONorOFFwhenrunningonbatterypower.Theinstrumentcannotbeturned
OFFviathePowerbuttonwhileitisrunningonexternalACorlineinputpower.

- Glowsgreenwhentheinstrumentisrunningonpowersuppliedbythelinevoltageterminalinput
(see§3.3.1).

- Whennotglowing,indicatesthelinepowerfeatureisenabledbuttheinstrumentisrunningon
externalACorbatterypower.

- Blinksredwhenthelinepowerisdisabled.

Control(Start/Stop)

- Startsorstopsadatarecordingsession.

- EnablesordisablesBluetooth.

- EnablesordisablesWi-Fi.

- WhenpressedandhelddownsimultaneouslywiththePowerbutton for2seconds,
enables/disablesthelinepowerfeature.

Enter

- In Configuration mode, selects a parameter for editing. This initiates the edit mode 
(theselectedparameterblinks).Pressing this button again saves the modification.

- InMeasurementmode,displaysadditionalinformationforsomemeasurementscreens.

- InEnergymode,displayspartialenergydata.

- Inallothermodes,thisbuttonisinactive.

LeftandRight

- Changesmodes.Notethatthisfunctionalityis“circular”–pressingtheRightbutton► whilein
Configuration mode navigates to the top-level Measurementscreen;pressingtheLeftbutton◄while
inMeasurement mode goes to the top-level Configuration screen.

- Ineditmode,thesebuttonsselecteditableparameters.

UpandDown

- When editing parameters in Configuration mode, these buttons cycle throughtheavailableoptionsfor
theselectedsetting.

- Inallothermodes,thesebuttonsnavigatethroughtheindividualscreens.


NOTE:Inthismanual,the symbolindicateswhenyouneedtopressabuttontoperformatask.

Forexample, represents“presstheControl button.
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2.5 LCD Screens

1

2 4

3

Figure 4

1. Statusicons.

2. Bargraphs.Theseindicatethepercentage (0% to 100%) of full range or full load as defined throughthe
DataViewPELControlPanel.

3. Modeiconsthatcontrolthedataandinformationdisplayed(seethetablebelow).

4. Unitsofmeasure.

TheStatus&Modeiconsonthetopandbottomofthedisplayindicatethefollowinginformation:

ICON DESCRIPTION

Indicates(1)thephasesequencemaybeincorrect,or(2)thereisamissingphase.Thisicononly
appearsinMeasurementmode.

Indicatesmeasurementdataisavailableforrecording.Theabsenceofthisiconmayindicateaninternal
issuewiththeinstrument.

Indicatesthecurrentpowerquadrant.

Real-timeMeasurementMode:Displaysthemeasurementvaluesforvoltage,current,power,fre-
quency,powerfactor,andtangentangle.

PowerandEnergyMode:Displaystheenergyvaluesforreactiveenergy,apparentenergy,andkilowatt
hour.

HarmonicsMode:Displaysharmonicsforcurrentandvoltage.

MaxMode:Displaysthemaximumvaluesforthemeasurementandenergyvalues.

InformationMode:Displayselectricalhookupandotherinstrument-relatedinformation(thesescreens
areread-only).

Configuration Mode: Displaysscreenscontaininguser-selectable configuration settings and options.

 
NOTE: As a screen saver feature,when the instrument isONand there is no activity on theuser interface for
approximatelythreeminutes,theLCDautomaticallyentersBacklightStandbymode.Inthismode,measurements
andrecordingsstayactivebuttheLCDbacklightturnsOFF.Torestorethebacklight,pressanynavigationbutton.
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2.6 LED Status Indicators

OntheleftsideofthefrontpanelisaverticalrowofLEDs(seeFigure1)whichprovidethefollowinginformation:

LED STATUS

ExternalPower(Green)

ON:InstrumentiscurrentlyrunningonexternalACpower.

OFF:Instrumentisrunningonbatteryorphasepower.

Battery(Yellow/Red)

ON:-Steadyyellow:Batteryisactivelycharging.
- Blinkingyellow(oncepersecond):Batteryisrecoveringfromafulldischarge.
- Blinkingred(twicepersecond):BatteryislowandthereisnoexternalACpowerconnected.

OFF:Batteryisfullycharged.

PhaseSequence(Red)

ON:Blinksoncepersecondtoindicateoneofthefollowing:
- Thephasedifferencebetweencurrentphasesisgreaterthan30°relativetotheexpecteddiffer-
ence(120°forthree-phaseand180°fortwo-phase).
- Thephasedifferencebetweenthevoltagephasesisgreaterthan10°relativetotheexpected
difference.
- Thephasedifferencebetweenthecurrentphaseandvoltagephaseforeachphaseisgreater
than60°.

OFF:Phaserotationorderiscorrect.

Overload(Red)

ON:Atleastoneinputisoverloaded,orcurrentinputsaremismatched.

OFF:Noinputoverload.

SD-Card(Red/Green/Orange)

ON:-Steadyred:SDcardislocked,unrecognized,ornotpresent.
- Blinkingred:SDcardisinitializing.
- Blinkingorange:SDcardisfull.
- Steadygreen:SDcardispresent,recognized,andunlocked.
- Blinkinggreen:SDcardwillbefullbeforetheendofthein-progressorpendingrecording.

Wi-Fi(Green)

ON:-Steady:Wi-Fiisenabledbutnotcurrentlytransmitting
- Blinking:Wi-Fiisenabledandtransmitting.

OFF:Wi-Fiisdisabled.

Bluetooth(Blue)

ON:-Steady:Bluetoothisenabledbutnotcurrentlytransmitting.
- Blinking:Bluetoothisenabledandtransmitting.

OFF:Bluetoothisdisabled.

REC

Recording(Green)

ON:-Blinkstwiceevery5secondswhenrecording.
- Blinksonceevery5secondswhennotrecording.

Inaddition,thePower button(describedin§2.4)glowsgreenwhentheinstrumentisrunningonphasevoltagepower,
andblinksredoncepersecondwhenphasevoltagepowerisdisabled.(Seealso§3.1.1.)
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2.7 Installing the SD Card

Datarecordingsessionsarestored in the included8GBSDcard,whichalsoacceptsFAT32SDHCcardsupto32GB
capacity.IftheSDcardisunformatted,youwillneedtoformatitbeforeuse.FormattingcanbedonethroughtheDataView
PELControlPanel.

ToinstalltheSDcard:

L
O
C
K

1. Locatethecardslotonthefrontpanel(seeItem15inFigure1).

2. Ensurethatthewrite-protectslidingtabonthecardisinthe“unlock”position
(towardsthemetalcontacts).

3. InserttheSDcardintotheslot,withthemetalcontactsfacingup
(towardsthetopoftheinstrument).

4. PresstheSDcardintotheslotuntilitclicksinplace.

5. Presstheattachedcapintothecardslottoensurewaterproofing.

LEDglowsred.Toformatthe6. IftheSDCardisnotformatted,the
installedcard,dothefollowing:
(a) OpenthePELControlPanel.
(b) ClickInstrumentinthemenubarandselectConfigure.
(c) ClickFormatSD-Card in the General tab of the ConfigureInstrument
dialogbox.

(d) ClickYes to confirm.

Whenthecardisinstalledandreadyforuse,the LEDglowssteadygreen.Toremoveacard,pressdownonituntil
thecardunclicks.Itwillpopup,allowingyoutopullitfromtheslot.
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3. SET UP & CONFIGURATION

Beforeusingtheinstrumentforthefirst time,ensurethebatteryisfullycharged(see§3.2)andthattheinstrumentisready
foroperation.Youmustalsoconfiguretheinstrumentforthehookuptypeappropriatefortheelectricaldistributionsystem
undertest.

 
NOTE:Beforechanginganysetuporconfiguration setting,ensurethatnorecording isactiveorpendingonthe
instrument.

3.1 Powering the Instrument

Theinstrumentcanoperateonthreedifferentsourcesofpower:

■ ExternalpowerprovidedbypluggingintoanACoutletwiththeACadapter.Whenyouconnecttheinstrumentto
anACoutlet,itautomaticallyturnsON.TheinstrumentwillalwaysrunonexternalACpowerwhenpluggedin,
evenifphasepowerand/orbatterypowerarealsoavailable.

■ Phasepowerprovidedthroughlinevoltageattheterminals.IfACwallpowerisdisconnected,theinstrument
runsonphasevoltagepowerifitisavailableandenabled.

■ Batterybackuppower.IfneitherexternalACpowernorphasevoltageisavailable,theinstrumentrunsonbattery
power.

3.1.1 Phase Voltage Power

Poweringtheinstrumentthroughphasevoltagepowerrequiresnospecialpreparationorequipment;simplyconnecttwo
voltageleadstoanACpowerline,connecttheleadstotheinstrumentusinganyavailablevoltageterminals(see§3),and
unplugtheexternalACadapterifconnected.Bydefault,theinstrumentwillimmediatelybegindrawingphasepowerfrom
theline.

ThePower buttonglowsgreenwhentheinstrumentisrunningonphasepower.Inthissituation,theinstrumentcannot
beturnedOFFviathe button.

NotethatyoucannotpowertheinstrumentfromaDCnetwork.AlsonotethatiftheACadapterispluggedin,theinstru-
mentwillusethissourceinsteadofphasepower.

Youcandisablethephasepowerfeaturebypressing and simultaneouslyfortwoseconds.Whenyoudothis, 
blinksredonceeverytwoseconds,indicatingtheinstrumentcannotrunonphasepower.Pressing and simulta-
neouslyfortwosecondsre-enablesthisfeature.YoucanalsodisableandenablethisfeaturethroughtheDataViewPEL
ControlPanel(see§6).

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



16 Power&EnergyLoggerModelPEL105

3.2 Charging the Battery

ThePEL105isequippedwithaNiMHbattery,whichprovidespowerintheeventofadisruptioninthephasepoweror
externalACpower.Before the first use, start by fully chargingthebattery.

120V±10%,60Hz
230V±10%,50Hz

Figure 5 

■ Connectthesuppliedpowercordtotheinstrument
andACpower.ThedevicewillautomaticallyturnON.

■ The LEDlights;itwillgooutonlywhenthe
batteryisfully
charged.

■ Alowbatterychargingtakesapproximately5hours.

Fully charging the batterymay take up to 5 hours if the
battery is at or near completedischarge. If after 5hours
the LEDdoesnotturnOFF,operatetheinstrumenton
batterypoweruntilthebatteryrunslow,andthenrepeatthe
chargingprocedure.

In normal operation, a fully charged battery will provide
powerforuptoonehourbeforerequiringanothercharging
session(althoughthisperiodmaybeshorteriftheinstru-
mentisactivelyusingBluetoothorWi-Fitocommunicate).
The LEDglowsredwhenthebatteryislowandinneed
ofcharging.

3.3 Turning the Instrument ON/OFF

3.3.1 Turning the Instrument ON

■ OnACpowerorphasevoltagepower,theinstrumentautomaticallyturnsONwhenyouconnectit.

■ Onbatterypower,youmustpress fortwosecondstoturnONtheinstrument.

3.3.2 Turning the Instrument OFF

TheprocedureforturningOFFtheinstrumentdependsuponthepowersource.Firstchecktoseewhetherornotarecord-
ingisscheduledorinprogress(the LEDblinkstwiceeveryfive secondswhenarecordingisactive).Ifso,eitherstop
therecording, or wait until it is finished. Then do one of the following:

■ ACpower(indicatedwhenthe LEDislit):UnplugtheACpoweradapter,andthenpress fortwo
seconds.WhenallLEDslightupsimultaneously,release .

■ Phasevoltagepower(indicatedwhen glowsgreen):Disconnectthevoltageterminalleadsfromthe
instrument,thenpress fortwosecondsandreleaseitwhenallLEDslightupsimultaneously.

■ Batterypower:Press fortwosecondsandreleaseitwhenallLEDslightupsimultaneously.

Inaddition,theinstrumentincludesafeaturethatautomaticallyturnsitOFFafteraperiodofinactivitywhenrunningon
batterypower. This period, which is defined throughthePELControlPanel,canbesetto3,10,or15minutes.Itcanalso
bedisabled.
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3.4 Bluetooth Enabling and Disabling

TocommunicateviaaBluetoothconnection,checktheBluetooth LEDontheinstrument.IfthisisOFF,Bluetoothis
disabled.ToenableBluetooth:

1. Pressandholddown .AfterafewmomentstheRecording LEDlightsup;continuetopressthebutton

untilthe LEDlightsup.

2. Release ;whenyoudothe LEDlightsandremainslit,indicatingBluetoothisnowenabled.

3. TodisableBluetooth,press untilthe LEDlightsup;thenreleasethebutton.The LEDwillturnOFF.

InadditiontoenablinganddisablingBluetooth,thePELControlPanelallowsyoutochangetheinstrument’sBluetooth
name,enableBluetoothpassword-protection,andselectwhetherornottheinstrumentisvisibletootherBluetoothdevices.

3.5 Wi-Fi Enabling and Disabling

TheprocedureforenablingWi-FiissimilartotheprocessforenablingBluetooth:

1. ChecktheWi-Fi LED.IfthisisOFF,pressandholddown untilthe LEDlightsup.

2. TodisableWi-Fi,press untilthe LEDlightsup;thenreleasethebutton.

YoucanalsoenableanddisableWi-FithroughthePELControlPanel.Inaddition,youcanchangetheSSID(ServiceSet
Identifier) name,anddefine aWi-FipasswordviathePELControlPanel.(NotethatthedefaultWi-Fipasswordisprinted
onalabelplacedinsidetheinstrument’scover.)

3.6 Configuring the PEL 105

Beforeyoucanusetheinstrumentforthefirst time,youmustsetanumberofconfiguration variables.Fullsetupandcon-
figuration isperformedthroughacomputerrunningtheDataViewPELControlPanel(see§6).Thisincludessettingthe
instrument’stimeanddate(§6.4).

Inaddition,asubsetofconfiguration settingscanbeperformeddirectlyontheinstrumentviaitsLCDinterface,including:

■ Selectthehookupfortheelectricaldistributionsystemundertest

■ Setvoltageandcurrentratiosappropriatefortheconnectedprobesorsensors

■ Settheaggregationperiodforarecordingsession

■ Reviewinstrumentsettings,suchasdateandtime

Beforeyoucanperformanyconfiguration on the instrument, theControl buttonmustbeenabled.Thisbutton is

enabledanddisabledthroughthePELControlPanel.Whenthisbuttonisdisabled,Configuration modedisplaysthe
wordLOCK,andnoconfiguration screensareavailable.(NotethatLOCKalsoappearsifthePELControlPanelisactively
configuring the instrument.) If isdisabled,enableitasfollows:

1. OpenthePELControlPanel.

2. EnsurethattheinstrumentisconnectedbycheckingitsstatusinthePELNetworkframe.Ifnot,reconnectitby
highlightingtheinstrument,selectingInstrumentinthemenubar,andclickingReconnectInstrument.

3. Selecttheinstrument,andclickInstrumentinthemenubar.

4. Select Configure. This displays the ConfigureInstrumentdialogbox.

5. De-selectthecheckbox“LockouttheControlbuttonontheinstrumentfrontpanel.”

6. ClickOKtosavethechange.

ConsultthePELControlPanelHelpsystemforassistanceincompletingtheprecedingsteps.
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3.6.1 Configuration Mode

Configuration mode enables you to change several settings, including:

■ Hookuptype

■ Primaryandsecondarynominalvoltage

■ Primarynominalcurrent

■ Primarynominalneutralcurrent

■ Aggregationperiod

ToenterConfiguration mode,presseither◄or►untiltheConfiguration iconishighlighted.Notethatthereareseveral
situationsthatpreventyoufrom making changes in Configuration mode:

■ Theinstrumentiscurrently being configuredbythePELControlPanel.

■ Local configuration is locked (disabled) throughanoptioninthePELControlPanel.Thisprevents configuration 

evenwhentheinstrumentisdisconnectedfromtheControlPanel.

■ Arecordingsessionisinprogress.

Ifanyofthesesituationsisineffect,thewordLOCKappearsonthescreen:

Figure 6

Otherwise, the Hookup configuration screenappears:

Figure 7

Thisisthetop-levelscreen in Configuration mode, and serves as the starting point for all configuration tasks.
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3.6.2 Selecting the Hookup

TheHookupconfiguration screenletsyouselectthetypeofhookupfortheelectricaldistributionsystemundermeasure-
ment.Thismustbethesamephysicalhookupastheprobes/sensors(see§4).

Toselectthehookup:

1. PressEnter .Thedisplayedhookuptypeblinks,indicatingyouarenowineditmode.

2. Press▲or▼tonavigatethroughtheavailablehookuptypes.

Forexample,inthefollowingtable:

■ displaysthepreceding(nexthigher)hookup.

■ displaysthefollowing(nextlower)hookup.

Optionsare:

OPTION HOOKUPTYPE TOCHANGE,PRESS:

dC-4W DC4-wire
 

dC-3W DC3-wire
     

dC-2W DC2-wire
     

3P-4WO 3-phase4-wireOpen∆
     

3P-3WO3 3-phase3-wireOpen∆(3currentprobes)
     

3P-3WO2 3-phase3-wireOpen∆(2currentprobes)
     

3P-3WY3 3-phase3-wireY(3currentprobes)
     

3P-3WY2 3-phase3-wireY(2currentprobes).
     

3P-4W∆ 3-phase4-wire∆
     

3P-4WY2 3-phase4-wireY2½
     

3P-4WYb 3-phase4-wire Y balanced (fixed, voltage measurement)
     

3P-4WY 3-phase4-wireY
     

3P-3W∆b 3-phase3-wire∆balanced
     

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



20 Power&EnergyLoggerModelPEL105

3P-3W∆3 3-phase3-wire∆(3currentprobes)
     

3P-3W∆2 3-phase3-wire∆(2currentprobes)
     

1P-3W 1-phase3-wire(splitphase)
     

1P-2W 1-phase2-wire

Notethatthislistisnotcyclical;pressing▼while1P-2Wisdisplayed(orpressing▲whiledC-4Wisdisplayed)hasno
effect.

Whenthedesiredhookuptypeappears,press tosaveit.Thehookuptypestopsblinking,indicatingyouhaveexited
editmode.

3.6.3 Selecting Nominal Current and Voltage

Configuration modeletsyousetavoltageratioforthetransformerbeingmeasured(ifnecessary).Thisinvolvessettinga
primarynominalvoltageandsecondarynominalvoltageforthetransformer.Todothis,displaytheHookupconfiguration 

screenandproceedasfollows:

1. Press▼todisplaythePrimaryNominalVoltage (PT PRIM) configuration screen.

Figure 8

2. Press . The first digit of the primary nominal voltage value blinks. (Note that although this value is displayed on 

twoseparatelines,itisasinglenumber.)

3. Press◄or►tonavigatethroughthedisplayeddigits.

4. Whenthedesireddigitisselected,press▲or▼tochangeitsvalue.Theprimarynominalvoltagecanrange
from50voltsto650000volts.

5. Press whenthedisplayedvoltageiscorrect.

6. Press▼todisplaytheSecondaryNominalVoltage (PT SEC) configuration screen.Thisfunctionssimilarlytothe
PrimaryNominalVoltagescreen.Allowablesecondarynominalvoltagevaluesrangefrom50to1000V.
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Figure 9

7. Ifaprobeorsensorisconnected,andthetypeofprobe/sensorsupportssettingatransformerratio,youcan
configuretheprimarynominalcurrentappropriatefortheprobe.Todothis,press▼attheSecondaryNominal
Voltage configuration screen.ThisdisplaysthePrimaryNominalCurrent (CT PRIM) configuration screen.

Figure 10

 Theprimarynominalcurrentdependsonthetypeofprobe/sensororadapter:
- AmpFlex/MiniFlex:100,400,2000,or10000A
- MN93:automatic200A
- MN1935Arange:5to25000A
- MN193100Arange:automatic100A
- S93:automatic3500A
- SL261:10or1000A
- SR193andMR193:automatic1000A
- 5AAdapterBox:5to25000A
- BNCAdapter:1to25000A

8. Press andusethedirectionalbuttonstoselecttheappropriatevalue.

9. Press tosaveyourchanges.

10.Ifaprobeorsensorisconnectedtotheinstrument’sneutralinputterminal,pressing▼atthePrimaryNominal
Current configuration screendisplaysthePrimaryNeutralCurrentscreen.Thisscreenfunctionssimilarlytothe
PrimaryNominalCurrentscreen.Allowablevaluesare:
- AmpFlex/MiniFlex:100,400,2000,or10000A
- BNCAdapter:1to25000A
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3.6.4 Setting the Aggregation Period for a Recording

Whenrecordingdata(see§5),theinstrumentperformsmeasurementaggregation.Thisinvolvesdeterminingtheaverage
valueforameasuredparameteroverauser-specified timeinterval.Thisintervaliscalledtheaggregationperiod,andcan
be set in Configuration mode. Todothis:

1. From the Hookup configuration screen,press▲todisplaytheAggregationPeriodscreen.

Figure 11

2. Press toselecttheaggregationperiodvalue.

3. Press▲or▼tomakechanges.Availableoptionsinminutesare1through6,10,12,15,20,30,and60.

4. Press tosaveyourchanges.

3.7 Viewing Instrument Information

Informationmodeenablesyoutoreviewinstrumentinformationandsettings.ToenterInformationmode:

1. Press◄or►untiltheInformation iconisselected.

2. Press▲or▼tocyclethroughaseriesofread-onlyscreens.

Thesescreensdisplaysettingsforthefollowing:

■ Hookup

■ Primarynominalvoltage

■ Secondarynominalvoltage

■ Primarynominalcurrent

■ Primarynominalneutralcurrent(whenavailable)

■ Aggregationperiod

■ Dateandtime

■ LANIPaddress

■ WiFiIPaddress

■ Firmwarerevisionnumber
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4. OPERATION

4.1 Hooking Up to the Distribution System

TheModelPEL105workswithavarietyofcurrentprobesandsensors.Choosingwhichtypetousedependsonthecur-
renttobemeasuredandthediameteroftheelectricalcables.Eachprobeandsensorcomeswithitsowndocumentation,
whichyoushouldconsultbeforeconnectingtotheinstrument.

Theinstrumentmaybesuppliedwithfourwater-tightAmpFlex®ModelA196-24-BKcurrentprobes.This24”flexible probe
measuresthecurrentinacablewithoutopeningthecircuit.Theprobealsocomesina36”length(A193-36-BK).Their
performance specifications areotherwiseidentical;althoughtheA193-36-BKisnotwater-tight.

Toconnecttheprobetotheelectricalnetworkundermeasurement,dothefollowing:

1. Connecttheprobeleadontotheappropriatecurrentterminal.Whichterminaltousedependsonthehookup
type,asexplainedlaterinthissection.Note:WhenusingAmpFlexA196-24-BKprobe,besuretoscrewthelead
ontothethreadedterminaltoensurewater-tight(IP67)operation.

2. Opentheprobebypressingthereleaseleversonthesideofthecouplingandpullingouttheend.

3. Wraptheprobearoundtheelectricalcabletobemeasured.

4. Closetheprobebyinsertingtheendbackintothecoupling.

Thisisthebasicconnectionprocedure for flexible loop probes.Clamp-onprobesrequireasimilarconnectionprocess.

Thefollowingtableprovidesmeasurementspecifications forsupportedprobesandsensors.Fordetailedprobe/sensor
specifications, see §7.9.

Model NominalRange MeasurementRange

FlexibleCurrentProbeAmpFlex®
ModelA196-24-BK(waterproof–IP67)

100/400/2000/10000AAC 200mAto12000AAC

FlexibleCurrentProbeAmpFlex®
Model193-36-BK

100/400/2000/10000AAC 200mAto12000AAC

FlexibleCurrentProbeMiniFlex®MA193 100/400/2000/10000AAC 200mAto3000AAC

AC/DCCurrentProbeJ93
3500AAC 

5000ADC

50to3500AAC 

50to5000ADC

Clamp-OnAC/DCCurrentProbeModel
MR193-BK

1000AAC,1400ADCmax
1to1000AAC,1to1300Apeak
AC+DC

Clamp-OnACCurrentProbeModelMN93-BK 200AACforF≤1kHz
0.5to240AACmax(I>200Anot
permanent)

Clamp-OnACCurrentProbeModelSR193-BK 1000AACforF≤1kHz
1to1200AACmax(I>1000Anot
continuously)

Clamp-OnCurrentProbeModelMN193-36-BK 5Aand100AAC

5A:0.005to6AACmax
100A:0.2to120AACmax

AC/DCCurrentProbeModelSL261
(requiresaBNCAdapter,catalog#2140.40,
forusewiththePEL105)

10Aand100AAC/DC

100mV/A:50mAto10Apeak
10mV/A:0.5to100Apeak

ThePEL105supports17hookuptypes.Foreach,thefollowingsectionsprovide:

■ Aconnectiondiagram.Thisincludesadepictionoftheinstrument’scurrentterminalsI1,I2,I3,andIN(neutral);
andvoltageterminalsV1,V2,V3,VN,andVE/GND(ground/earth).Thediagramalsoincludesanillustrationof
howthecurrentprobesandvoltageleadsareconnectedtoelectricallines,neutral,andground.

■ Aniconshowingthedirectiontowardstheload.

■ Instructionsforhowtoconnecttheprobesandleads.
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Ineachdiagram,thetoprowofterminalsconnectcurrentprobes/sensors,thebottomrowconnectvoltagetestleads.The
labelsidentifytheinputterminalsfunctions.Forexample,I1connectsacurrentprobe/sensortoline1;I2connectstoline
2,andsoon.

Thefollowinginstructionsassumeyouwillusetheneutralcurrentterminalandtheground/earthvoltageterminal.Useof
theseterminalsisnotstrictlyrequired;howevertheyprovideahigherlevelofaccuracywhenused.

Forallhookups,ensurethatthearrowontheprobeisdirectedtowardstheload(forexample,seeFigure12).Thisprovides
properphaseangleforpowermeasurementsandotherphase-sensitivemeasurements.

Figure 12

 
NOTE:Whenconnectingtotheelectricalnetwork,besuretoobserveallsafetyprecautionsasstatedinthedocu-
mentationthataccompaniestheprobesandsensors.

4.1.1 Single-Phase 2-Wire (1P-2W)

Connect:

■ VNtestleadtoneutral(N).

■ VE/GNDtestleadtoground(optional,normallynotusedin
thishookup).

■ V1testleadtoL1.

■ INprobetoneutral(optional,normallynotusedinthis
hookup).

■ I1probetoL1.

VN V3 V2 V1
VE/GND

IN I3 I2 I1

L1

N

Source Load

Figure 13
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4.1.2 Single-Phase 3-Wire (1P-3W)

Splitphasefromacentertaptransformer.

Connect:

■ VNtestleadtoneutral(N).

■ VE/GNDtestleadtoground(optional,normallynotusedin
thishookup).

■ V1testleadtoL1.

■ V2testleadtoL2.

■ INprobetoneutral(optional,normallynotusedinthis
hookup).

■ I1probetoL1.

■ I2probetoL2.
VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

N

L2

L2 L1

N

Figure 14

4.1.3 3-Phase 3-Wire ∆ (2 current probes) (3P-3W∆2)

Connect:

■ VE/GNDtestleadtoground.

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ I1probetoL1.

■ I3probetoL3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

L2 L1

L3

Figure 15

4.1.4 3-Phase 3-Wire ∆ (3 current probes) (3P-3W∆3)

Connect:

■ VE/GNDtestleadtoground.

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ I1probetoL1.

■ I2probetoL2.

■ I3probetoL3.
VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

L2 L1

L3

Figure 16
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4.1.5 3-Phase 3-Wire Open ∆ (2 current probes) (3P-3WO2)

Connect:

■ VE/GNDtestleadtoground.

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ I1probetoL1.

■ I3probetoL3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

L2 L1

L3

Figure 17

4.1.6 3-Phase 3-Wire Open ∆ (3 current probes) (3P-3WO3)

Connect:

■ VE/GNDtestleadtoground.

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ I1probetoL1.

■ I2probetoL2.

■ I3probetoL3.
VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

L2 L1

L3

Figure 18

4.1.7 3-Phase 3-Wire Y (2 current probes) (3P-3WY2)

Connect:

■ VE/GNDtestleadtoground.

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ I1probetoL1.

■ I3probetoL3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

L2

L3

L1

N

Figure 19
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4.1.8 3-Phase 3-Wire Y (3 current probes) (3P-3WY3)

Connect:

■ VE/GNDtestleadtoground.

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ I1probetoL1.

■ I2probetoL2.

■ I3probetoL3.
VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

L2

L3

L1

N

Figure 20

4.1.9 3-Phase 3-Wire ∆ Balanced (1 current probe) (3P3W∆b)

Connect:

■ VE/GNDtestleadtoground.

■ V1testleadtoL1.

■ V2testleadtoL2.

■ I3probetoL3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

L2 L1

L3

Figure 21

4.1.10 3-Phase 4-Wire Y (3P-4WY)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtoneutral(N).

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ INprobetoneutral.

■ I1probetoL1.

■ I2probetoL2.

■ I3probetoL3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

N

L2

L3

L1

N

Figure 22
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4.1.11 3-Phase 4-Wire Y Balanced (3P-4WYb)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtoneutral(N).

■ V1testleadtoL1.

■ INprobetoneutral.

■ I1probetoL1.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

N

L2

L3

L1

N

Figure 23

4.1.12 3-Phase 4-Wire Y 2½ Element (3P-4WY2)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtoneutral(N).

■ V1testleadtoL1.

■ V3testleadtoL3.

■ INprobetoneutral.

■ I1probetoL1.

■ I2probetoL2.

■ I3probetoL3.
VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

N

L2

L3

L1

N

Figure 24

4.1.13 3-Phase 4-Wire ∆ (3P-4W∆)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtoneutral(N).

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ INprobetoneutral.

■ I1probetoL1.

■ I2probetoL2.

■ I3probetoL3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

N

L1

L2

L3

N

Figure 25
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4.1.14 3-Phase 4-Wire Open ∆ (3P-4WO)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtoneutral(N).

■ V1testleadtoL1.

■ V2testleadtoL2.

■ V3testleadtoL3.

■ INprobetoneutral.

■ I1probetoL1.

■ I2probetoL2.

■ I3probetoL3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

L1

L2

L3

N

L1

L2

L3

N

Figure 26

4.1.15 DC 2-Wire (dC-2W)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtothecommonconductor.

■ V1testleadtoconductor+1.

■ INprobetothecommonconductor.

■ I1probetoconductor+1.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

+1

Figure 27

4.1.16 DC 3-Wire (dC-3W)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtothecommonconductor.

■ V1testleadtoconductor+1.

■ V2testleadtoconductor+2.

■ INprobetothecommonconductor.

■ I1probetoconductor+1.

■ I2probetoconductor+2.
VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

+1

+2

Figure 28
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4.1.17 DC 4-Wire (dC-4W)

Connect:

■ VE/GNDtestleadtoground.

■ VNtestleadtothecommonconductor.

■ V1testleadtoconductor+1.

■ V2testleadtoconductor+2.

■ V3testleadtoconductor+3.

■ INprobetothecommonconductor.

■ I1probetoconductor+1.

■ I2probetoconductor+2.

■ I3probetoconductor+3.

VN V3

Source Load

V2 V1
VE/GND

IN I3 I2 I1

+1

+2

+3

Figure 29

4.2 Viewing Data

ThePEL105providesfourdataviewingmodes:

■ Measurementmodedisplaysreal-timedatacurrentlybeingmeasuredbytheprobes/sensors.Thisincludes
voltage,current,power,frequency,powerfactor,andtangentangle.

■ Energymodedisplaysenergyuse,includingreactiveenergy,apparentenergy,andkilowatthour.

■ Harmonicsmodedisplaysharmonicsforcurrentsandvoltages.

■ Maximummodedisplaysthemaximumvaluesformeasurementandenergyvalues.

Press◄or►tonavigatetothedesiredmode.Whenamodeisselected,aboxappearsarounditsiconatthebottomof
thedisplayscreen(Figure5).Eachmodeprovidesasetofscreensforviewingdata.Press▲or▼tonavigatethrough
thesescreens.Someofthesescreensincludeadditionalinformationwhichyoucanviewbypressing .Forexample,
severalMeasurementmodescreensdisplayphaseangleinformationwhenyoupress .Pressing▲or▼whileviewing
anadditionalinformationscreenreturnstothepreviousscreen.

Thesequenceofscreens,andtheinformationeachoneshows,isdependentontheelectricalhookupsetting.

ThefollowingtableslistthescreensavailableinMeasurement,Energy,Harmonics,andMaximummodes.Foreachscreen,
thefollowinginformationisdisplayed:

■ Imageofthescreen.

■ Titleofscreen,summarizingtheinformationitdisplays.

■ Buttontopushtoviewthescreen,showntotheleftofthescreenshot.

■ Alistofthevariablesdisplayedonthescreen,showntotherightofthescreenimage.Thesevariablesare
defined in the Glossary.
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4.2.1 Measurement Mode

4.2.1.1 1-Phase 2-Wire (1P-2W)

Active power/current/voltage

(1-phase 2-wire)

P

I

V

VN

Phase angle (1-phase 2-wire)

ϕ(I1,V1)

Frequency (1-phase 2-wire)

P

I

V

F

Power (1-phase 2-wire)

P

Q

S

PF

Tangent (1-phase 2-wire)

P

Q

S

TAN
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Toview1-phase2-wiremeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigatetothehookuptype1P-2W.Press tosavethe
configuration.

3. Hookuptheprobesandsensorstothe1-phase2-wiredistributionsystem,asinstructedby§4.1.1.

4. Press◄or► untilthe  icon is selected. This displays the first measurementscreenfora1-phase2-wire
hookup(Activepower/current/voltage).

5. Navigatethroughthemeasurementscreensasinstructedintheprevioustable.

4.2.1.2 1-Phase 3-Wire (1P-3W)

Line current/frequency 

(1-phase 3-wire)

I1

I2



F

Current phase angle

(1-phase 3-wire)

ϕ(I2,I1)

Voltage (1-phase 3-wire)

V1

V2

U12

VN

Voltage phase angle 

(1-phase 3-wire)

ϕ(V2,V1)

Power (1-phase 3-wire)

P

Q

S

PF

Phase angles between

 line currents/voltages 

(1-phase 3-wire)

ϕ(I1,V1)

ϕ(I2,V2)
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Tangent (1-phase 3-wire)

P

Q

S

TAN

Toview1-phase3-wiremeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigatetothehookuptype1P-3W.Press tosavethe
configuration.

3. Hookuptheprobesandsensorstothe1-phase3-wiredistributionsystem,asinstructedby§4.1.2.

4. Press◄or►untilthe  icon is selected. This displays the first measurementscreenfora1-phase3-wire
hookup(Linecurrent/frequency).

5. Navigatethroughthemeasurementscreensasinstructedinthetableabove.

4.2.1.3 3-Phase 3-Wire Unbalanced

Line current

(3-phase 3-wire unbalanced)

I1

I2

I3

Current phase angle

(3-phase 3-wire unbalanced)

ϕ(I2,I1)

ϕ(I3,I2)

ϕ(I1,I3)

Phase voltage/frequency

(3-phase 3-wire unbalanced)

U12

U23

U31

F

Phase voltage phase angles

(3-phase 3-wire unbalanced)

ϕ(U31,U23)

ϕ(U12,U31)

ϕ(U23,U12)

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



34 Power&EnergyLoggerModelPEL105

Power 

(3-phase 3-wire unbalanced)

P

Q

S

PF

Phase angles between 

line currents and phase voltage 

(3-phase 3-wire unbalanced)

ϕ(I1,U12)

ϕ(I2,U23)

ϕ(I3,U31)

Tangent 

(3-phase 3-wire unbalanced)

P

Q

S

TAN

Measurementmodeconsistsofsevenscreenswhenthehookupsettingisoneofthefollowing:

■ 3P-3W∆2(3-phase3-wire∆,twoprobes)

■ 3P-3W∆3(3-phase3-wire∆,threeprobes)

■ 3P-3WO2(3-phase3-wireopen∆,twoprobes)

■ 3P-3WO3(3-phase3-wireopen∆,threeprobes)

■ 3P-3WY2(3-phase3-wireY,twoprobes)

■ 3P-3WY3(3-phase3-wireY,threeprobes)

Toview3-phase3-wireunbalancedmeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigatetotheappropriate3-phase3-wireunbalanced
hookuptype(seethelistabove).Press  to save the configuration.

3. Hookuptheprobesandsensorstothe3-phase3-wireunbalanceddistributionsystem,asinstructedby§§4.1.3
through4.1.8(eachofthesesectionsdescribesadifferent3-phase3-wireunbalancedhookuptype).

4. Press◄or►untilthe  icon is selected. This displays the first measurementscreenfora3-phase3-wire
unbalancedhookup(Linecurrent).

5. Navigatethroughthemeasurementscreensasinstructedinthetableabove.
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4.2.1.4 3-Phase 3-Wire ∆ Balanced (3P-3W∆b)

Phase voltage/frequency 

(3-phase 3-wire ∆ balanced)

I1

I2

I3

Phase voltage/frequency 

(3-phase 3-wire ∆ balanced)

U12

U23

U31

F

Power 

(3-phase 3-wire ∆ balanced)

P

Q

S

PF

Phase angle between 

line current and phase voltage 

(3-phase 3-wire ∆ balanced)

ϕ(I1,U12)

Tangent 

(3-phase 3-wire ∆ balanced)

P

Q

S

TAN
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Toview3-phase3-wire∆balancedmeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter the Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigateto3P-3W∆b.Press  to save the configuration.

3. Hookuptheprobesandsensorstothe3-phase3-wirebalanceddistributionsystem,asinstructedby§4.1.9.

4. Press◄or►untilthe  icon is selected. This displays the first measurementscreenfora3-phase3-wire
balancedhookup(Phasevoltage/frequency).

5. Navigatethroughthemeasurementscreensasinstructedintheprevioustable.

4.2.1.5 3-Phase 4-Wire Unbalanced

Line current

(3-phase 4-wire unbalanced)

I1

I2

I3

IN

Current phase angle

(3-phase 4-wire unbalanced)

ϕ(I2,I1)

ϕ(I3,I2)

ϕ(I1,I3)

Line voltage

(3-phase 4-wire unbalanced)

V1

V2

V3

VN

Line voltage phase angles

(3-phase 4-wire unbalanced)

ϕ(V2,V1)

ϕ(V3,V2)

ϕ(V1,V3)

Phase voltage/frequency

(3-phase 4-wire unbalanced)

U12

U23

U31

F

Phase angles between 

line currents and phase voltage 

(3-phase 4-wire unbalanced)

ϕ(U31,U23)

ϕ(U12,U31)

ϕ(U23,U12)
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Power 

(3-phase 4-wire unbalanced)

P

Q

S

PF

Phase angles between 

line currents/voltage 

(3-phase 4-wire unbalanced)

ϕ(I1,V1)

ϕ(I2,V2)

ϕ(I3,V3)

Tangent 

(3-phase 4-wire unbalanced)

P

Q

S

TAN

Measurementmodeconsistsofninescreenswhenthehookupsettingisoneofthefollowing:

■ 3P-4WY(3-phase4-wireY)

■ 3P-4WY2(3-phase4-wireY,twoprobes)

■ 3P-4W∆(3-phase4-wire∆)

■ 3P-4WO(3-phase4-wireopen∆)

Toview3-phase4-wireunbalancedmeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1.TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigatetotheappropriate3-phase4-wireunbalanced
hookuptype(seethelistabove).Press  to save the configuration.

3. Hookuptheprobesandsensorstothe3-phase4-wireunbalanceddistributionsystem,asinstructedby§
4.1.10,4.1.12,4.1.13,and4.1.14(eachofthesesectionsdescribesadifferent3-phase4-wireunbalanced
hookuptype).

4. Press◄or►untilthe  icon is selected. This displays the first measurementscreenfora3-phase4-wire
unbalancedhookup(Linecurrent).

5. Navigatethroughthemeasurementscreensasinstructedinthetableabove.
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4.2.1.6 3-Phase 4-Wire Y Balanced (3P-4WYb)

Line current

(3-phase 4-wire Y balanced)

I1

I2

I3

Line voltage

(3-phase 4-wire Y balanced)

V1

V2

V3

VN

Phase voltage/frequency

(3-phase 4-wire Y balanced)

U12

U23

U31

F

Power 

(3-phase 4-wire Y balanced)

P

Q

S

PF

Phase angles between 

line current/voltage 

(3-phase 4-wire Y balanced)

ϕ(I1,V1)
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Tangent 

(3-phase 4-wire Y balanced)

P

Q

S

TAN

Toview3-phase4-wireYbalancedmeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigateto3P-4WYb.Press  to save the configuration.

3. Hookuptheprobesandsensorstothe3-phase4-wireYbalanceddistributionsystem,asinstructedby§
4.1.11.

4. Press◄or►untilthe  icon is selected. This displays the first measurementscreenfora3-phase4-wireY
balancedhookup(Linecurrent).

5. Navigatethroughthemeasurementscreensasinstructedinthetableabove.

4.2.1.7 DC 2-Wire (dC-2W)

Active power/current/voltage

(DC 2-wire)

P

I

V

VN

ToviewDC2-wiremeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigatetodC-2W.Press  to save the configuration.

3. HookuptheprobesandsensorstotheDC2-wiredistributionsystem,asinstructedby§4.1.15.

4. Press◄or►untilthe iconisselected.ThisdisplaysthemeasurementscreenforaDC2-wirehookup
(Activepower/current/voltage).
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4.2.1.8 DC 3-Wire (dC-3W)

Line current

(DC 3-wire)

I1

I2



IN

Voltage (DC 3-wire)

V1

V2



VN

Active power (DC 3-wire)

P

ToviewDC3-wiremeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter the Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigatetodC-3W.Press  to save the configuration.

3. HookuptheprobesandsensorstotheDC3-wiredistributionsystem,asinstructedby§4.1.16.

4. Press◄or►untilthe  icon is selected. This displays the first measurementscreenforaDC3-wirehookup
(Linecurrent).

5. Navigatethroughthemeasurementscreensasinstructedinthetableabove.
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4.2.1.9 DC 4-Wire (dC-4W)

Line current (DC 4-wire)

I1

I2

I3

IN

Voltage (DC 4-wire)

V1

V2

V3

VN

Active power (DC 4-wire)

P

ToviewDC4-wiremeasurementdata,dothefollowing:

1. Turn ON the instrument, and enter the Configuration mode by pressingeither◄or► until the Configuration 
iconishighlighted(see§3.6.1).TheHookupscreenwillbedisplayed.

2. Press toentereditmode,thenpress▲or▼tonavigatetodC-4W.Press  to save the configuration.

3. HookuptheprobesandsensorstotheDC4-wiredistributionsystem,asinstructedby§4.1.17.

4. Press◄or►untilthe  icon is selected. This displays the first measurementscreenforaDC4-wirehookup
(Linecurrent).

5. Navigatethroughthemeasurementscreensasinstructedinthetableabove.
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4.2.2 Energy Mode

Selectthe icontoentertheEnergymode.Thesescreensdisplayenergy magnitudes for power flow quadrants, which 

per IEC62053-23aredefined asQuadrant1 (Inductive Import),Quadrant2 (CapacitiveExport),Quadrant3 (Inductive
Export),andQuadrant4(CapacitiveImport).

Whenyoudisplayascreen,itshowsfullvaluesforthedisplayedparameters.Energymeasurementsaretime-dependent,
typicallywith10or15minuteintegrationoraggregationperiods.

WhenviewinganEnergymodescreen:

Press todisplaypartialvaluesforenergyparameters.(Theword“PArt”appearsonthescreenwhenyouviewpartial
values.)

Figure 30

Press▼torestorethedisplayoffullvalues.

TherearetwosetsofEnergymodescreens,oneforAChookupsandoneforDC.

4.2.2.1 AC Energy Screens

Consumed (Load) active energy

(AC hookup)

EP+
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Generated (Source) active energy

(AC hookup)

EP-





Reactive energy on Quadrant 1

(Inductive Import)

EQ1
Notethatforthisandthefollowingquadrantscreens,
thecharacter representstheletterQ.

Reactive energy on Quadrant 2

(Capacitive Export)

EQ2

Reactive energy on Quadrant 3

(Inductive Export)

EQ3
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Reactive energy on Quadrant 4

(Capacitive Import)

EQ4

Consumed (Load) apparent 

energy

ES+

Generated (Source) apparent 

energy

ES-
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4.2.2.2 DC Energy Screens

Consumed (Load) active energy

(DC hookup)

EP+







Generated (Source) active energy

(DC hookup)

EP-
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4.2.3 Harmonics Mode

Selectthe icontoenterHarmonicsmode.Thesescreensdisplaytotalharmonicdistortion(THD)valuesforACvoltage
andcurrent.ThereareeitheroneortwoHarmonicsmodescreens,dependingonhookuptype.

 
NOTE:HarmonicsmodeisnotavailableforDChookups.

4.2.3.1 1-Phase 2-Wire (1P-2W)

Total Harmonic Distortion

(1-phase 2-wire)

THD_I

THD_V

4.2.3.2 1-Phase 3-Wire (1P-3W)

Current THD

(1-phase 3-wire)

THD_I1

THD_I2







Voltage THD

(1-phase 3-wire)

THD_V1

THD_V2

THD_U12
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4.2.3.3 3-Phase 3-Wire Unbalanced

TwoHarmonicsmodescreensappearwhenthehookupsettingisoneofthefollowing:

■ 3P-3W∆2(3-phase3-wire∆,twoprobes)

■ 3P-3W∆3(3-phase3-wire∆,threeprobes)

■ 3P-3WO2(3-phase3-wireopen∆,twoprobes)

■ 3P-3WO3(3-phase3-wireopen∆,threeprobes)

■ 3P-3WY2(3-phase3-wireY,twoprobes)

■ 3P-3WY3(3-phase3-wireY,threeprobes)

Current THD

(3-phase 3-wire unbalanced)

THD_I1

THD_I2

THD_I2





Voltage THD

(3-phase 3-wire unbalanced)

THD_U12

THD_U23

THD_U31
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4.2.3.4 3-Phase 3-Wire ∆ Balanced (3P-3W∆b)

Current THD

(3-phase 3-wire ∆ balanced)

THD_I1

THD_I2

THD_I2





Voltage THD

(3-phase 3-wire ∆ balanced)

THD_U12

THD_U23

THD_U31



4.2.3.5 3-Phase 4-Wire Unbalanced

TwoHarmonicsmodescreensappearwhenthehookupsettingisoneofthefollowing:

■ 3P-4WY(3-phase4-wireY)

■ 3P-4WY2(3-phase4-wireY,twoprobes)

■ 3P-4W∆(3-phase4-wire∆)

■ 3P-4WO(3-phase4-wireopen∆)

Current THD

(3-phase 4-wire unbalanced)

THD_I1

THD_I2

THD_I2
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Voltage THD

(3-phase 4-wire unbalanced)

THD_U12

THD_U23

THD_U31



4.2.3.6 3-Phase 4-Wire Balanced (3P-4WYb)

Current THD

(3-phase 4-wire balanced)

THD_I1

THD_I1

THD_I1



Voltage THD

(3-phase 4-wire balanced)

THD_V1

THD_V1

THD_V1
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4.2.4 Maximum Mode

Selectthe icontoenterMaximummode.Thesescreensdisplayvaluesforthemaximumoftheonesecondmeasure-
mentsduringanaggregationperiod.This is reseteither (1)whenanewaggregationperiodstarts,or (2)continuously,
dependingonhowthissettingisconfigured.YoucanalsoresetthisvaluemanuallythroughtheDataViewPELControl
Panel.Whennorecordingisinprogress,thesevaluesrepresentthemaximumoftheonesecondmeasurementssincethe
endofthelastrecording.

NotethatMaximummodeisnotavailableforDCpowernetworks.

4.2.4.1 1-Phase 2-Wire (1P-2W)

Maximum current/voltage

(1-phase 2-wire)

I

V

VN



Maximum load power

(1-phase 2-wire)

P

Q

S

Maximum source power

(1-phase 2-wire)

P

Q

S
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4.2.4.2 1-Phase 3-Wire (1P-3W)

Maximum current

(1-phase 3-wire)

I1

I2



Maximum voltage

(1-phase 3-wire)

V1

V2

U12

VN

Maximum load power

(1-phase 3-wire)

P

Q

S

Maximum source power

(1-phase 3-wire)

P

Q

S
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4.2.4.3 3-Phase 3-Wire

FourMaximummodescreensappearwhenthehookuptypeisoneofthefollowing:

■ 3P-3W∆2(3-phase3-wire∆,twoprobes)

■ 3P-3W∆3(3-phase3-wire∆,threeprobes)

■ 3P-3WO2(3-phase3-wireopen∆,twoprobes)

■ 3P-3WO3(3-phase3-wireopen∆,threeprobes)

■ 3P-3WY2(3-phase3-wireY,twoprobes)

■ 3P-3WY3(3-phase3-wireY,threeprobes)

■ 3P-3W∆b(3-phase3-wire∆balanced)

Maximum line current

(3-phase 3-wire)

I1

I2

I3

Maximum line voltage

(3-phase 3-wire)

U12

U23

U31 

Maximum load power

(3-phase 3-wire)

P

Q

S
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Maximum source power

(3-phase 3-wire)

P

Q

S

4.2.4.4 3-Phase 4-Wire 

FourMaximummodescreensappearwhenthehookuptypeisoneofthefollowing:

■ 3P-4WY(3-phase4-wireY)

■ 3P-4WY2(3-phase4-wireY,twoprobes)

■ 3P-4W∆(3-phase4-wire∆)

■ 3P-4WO(3-phase4-wireopen∆)

Maximum line current

(3-phase 4-wire)

I1

I2

I3

IN

Notethatfor3-phase4-wireY
balancedhookups,themaximum
neutralcurrent(IN)isnotdis-
played.

Maximum voltage

(3-phase 4-wire)

V1

V2

V3

VN
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Max. phase-to-phase voltage

(3-phase 4-wire)

U12

U23

U31

Maximum load power

(3-phase 4-wire)

P

Q

S

Maximum source power

(3-phase 4-wire)

P

Q

S
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5. RECORDING DATA

Theinstrumentcanrecordmeasurementdataandstoretheresults.Youcanstartarecordingimmediately,or(usingthe
DataViewPELControlPanel)scheduleonewithadefined startdate/timeandduration.Thesessioncanthenbedown-
loadedforviewing,analysis,anddistribution.

5.1 Recording Session Overview

RecordingsessionsareconfiguredthroughthePELControlPanel.Thisprovidesanumberof recordingoptions,such
asselectingwhichdatatoincludeintherecording,thedemand(aggregation)period,andrecordingschedule.Thisalso
includeschangingtheinstrument’sdateandtime,ifrequired(see§6.3).Afteryoucompletearecordingsession,youcan
addinformationsuchassessionname,theoperatorwhoconductedtherecording,andthelocationwhereittookplace.In
addition,thePELControlPanelenablesyoutodownloadrecordingsandclearthemfromtheinstrument.

Typically,recordingsessionsarestarted,stopped,andscheduledthroughthePELControlPanel.Youcanalsostartand
stoparecordingsessionontheinstrumentitself(see§5.2).Youcanalsosettheaggregationperiodforarecording,as
explainedin§3.6.4.

Recordingsessionsarestoredintheinstrument’sSDcard.Thememoryrequiredforarecordingsessionprimarilydepends
uponthedurationoftherecordingandthestorageperiod.Recordingratesforthedifferenttypesofsessiondataareas
follows:

■ 200mstrends:92MBperday

■ 1-secondharmonics:91MBperday.

■ 1-secondtrends:18MBperday.

■ Aggregatedtrend:1.7MBperdayfor1minuteperiods.Forlongerperiods,thisrateisdividedbytheperiodin
minutes.Forexample,foranaggregationperiodof10minutes,theratewillbe0.17MBperday;for15minute
periodsthisis0.113MBperday,andsoon.

■ Aggregatedharmonics:1.6MBperdayfor1minuteperiods.(Forlongerperiods,usethesameformula
describedaboveforaggregatedtrenddata.)

Forinstance,afive-day sessionrecordingaggregatedtrendsandharmonicswitha15minutedemandperiod,1second
trends,and1secondharmonicswouldconsumeapproximately636MBofstorage.

Therecommendedmaximumrecordingtimesforasinglesessiononaninstrumentare:

■ 21dayswhenrecording200-mstrendsand1-minuteaggregateddata(trendandharmonics).

■ Onemonthwhenrecording1-minuteaggregateddata,1-secondtrends,and1-secondharmonics.

■ 15weekswhenrecording1-minuteaggregateddataand1-secondtrenddatabutnotharmonics.

■ Threeyearswhenrecordingonly1minuteaggregateddata(includingaggregatedharmonics).

■ Multipleyearswhenrecordingonly15-minuteaggregateddata(withoutaggregatedharmonics).

Otherrecommendationsinclude:

■ Donotstoremorethan32recordingsessionsontheSDcard.

■ Forrecordingswithharmonicsorwithadurationlongerthanoneweek,useclass4orhigherSDHCcards.

■ AvoiddownloadinglargesessionsviaBluetooth,becausethismayrequire many hours to finish.  If Bluetooth is 

theonlycommunicationmethodavailable,youcanreducetheamountofdatatobedownloadedbyselectively
excluding200mstrends,1secondtrends,andharmonicsfromthedownload.Doingsoreducesthedata
downloadedfroma30dayrecordingwith15-minuteaggregationto3.4MB.(Youcanchoosewhichrecorded
datatoinclude/excludeinthedownloadviathePELControlPanel.)
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5.2 Starting and Stopping a Recording

Beforestartingarecording,ensurethattheinstrumentisnotcurrentlylocked(thewordLOCKappearsonthescreenin
Configuration mode). The instrument cannot begin a recordingwhenitislocked.Theinstrumentislockedwhen:

■ Being configuredviathePELControlPanel.

■ DisabledthroughanoptioninthePELControlPanel(see§3.6).

■ Arecordingsessionisalreadyinprogress.Notethatinthiscasethe buttonremainsactivesoyoucanstop
therecording.However,youcannotstartanewrecordingifoneisinprogress.

Ifanyofthesesituationsisineffect,takeappropriateactionasnecessarytounlocktheinstrument.ThenchecktheSD
card LED.

■ If the LED is green,theSDcardisreadytostorerecordings.

■ If the LED glows steady red,ensurethat:
- TheSDcardisinstalled.Ifnot,consult§2.7.
- Thewrite-protectslidingtabonthecardisinthe“unlock”position(towardsthemetalcontacts).
- TheSDcardisformatted.FormattingcanbeperformedeitherthroughthePELControlPanel,orthrougha
Windowscommandonyourcomputer.

 Note that the LED briefly blinks redwhenthecardisinitializing.

■ IftheLEDblinksalternatelyredandgreen,theSDcardisfull.Downloadanydatayouwanttosavetoyour
computer,thenerasethecontentofthecardthroughthePELControlPanel.

Whenthe LEDindicatestheSDcardisready,youcanbeginrecording.TodothisthroughthePELControlPanel,
followtheinstructionsprovidedinthePELControlPanelHelpsystem.Torecordthroughtheinstrumentuserinterface,do
thefollowing:

1. Press andholditdownuntilthe LEDlights.Thenrelease .

2. The  LED should now blink twice every five seconds, indicating a recordingisinprogress.

3. Tostoparecording,press andholditdownuntilthe LEDlightsup,thenrelease .

Toviewtherecordingsession,connecttheinstrumenttoyourcomputerrunningDataView(see§6).

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



Power&EnergyLoggerModelPEL105 57

6. DATAVIEW® & PEL CONTROL PANEL

DataViewenablesacomputertoconnecttoandinteractwithavarietyofAEMCinstruments,includingtheModelPEL
105.Asitsnameimplies,theprimarypurposeofDataViewistoviewdatathathasbeenrecordedbytheinstrumentand
displayitasareport.

WithDataView,youcan:

■ Connecttheinstrumenttoacomputer.ThisconnectioncanbethroughUSBcable,LANnetwork,directEthernet
connection,Wi-Fi,orBluetooth.

■ Displayandanalyzereal-timedataonthecomputerviaaframesstyleinterface.

■ Downloadpreviouslyrecordeddatafromtheinstrument.YouneedDataViewtoviewrecordingsessions,since
thesesessionscannotbedisplayedthroughtheinstrument’sinterface.

■ Start,schedule,stop,andcancelarecordingsession.

■ Configureawidevarietyofinstrumentsettings.

■ PerforminstrumentmaintenancesuchasformattingtheSDcardanderasingitscontent.

■ Generatereportsforviewingandprintingthedata,usingstandardtemplatesoronesyoucustomizetoyour
requirements.

DataViewincludesacoresetoffeaturesusedbyallinstruments.Thesefeaturesaredesignedforviewingdata,andfor
opening,creating,andsavingreports.DataViewalsoincludescomponentscalledControlPanelsforinteractingwiththe
instrument.AControlPanelletsyouconnecttotheinstrument,downloaddata,andconfiguretheinstrument’ssettings.
EachAEMCproductfamilyhasitsowndedicatedControlPanel;youselecttheone(s)youneedduringDataViewinstallation.

Forexample,DataViewincludesthePELControlPanelspecifically designedforworkingwithModelPELSeriesinstruments.
ThePELControlPanelprovidesall thefeaturesavailable inthe instrument’suser interface,aswellasmanyadditional
features.
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6.1 Installing DataView

Whenyoupurchasetheinstrument,theproductpackageincludesaUSBthumbdrivecontainingDataViewprogram files. 

Tobegininstallation:

1. InserttheDataViewthumbdriveintoanavailableUSBportonyourcomputer.IfAutorunisenabled,anAutoPlay
windowappearsonyourscreen. Click “Open folder to view files” to display the DataViewfolder.IfAutorunisnot
enabledorallowed,useWindowsExplorertolocateandopentheUSBdrivelabeled“DataView.”

2. WhentheDataView folder is open, find the file Setup.exe located in the rootdirectoryoftheUSBdrive,and
double-clickittoruntheinstallationprogram.

3. TheDataViewsetupscreenappears.



Figure 31

 Intheupperleftcornerofthescreen,choosethelanguageversionoftheSetupinterface.(AllSetupscreensand
dialogswillimmediatelyappearintheselectedlanguage.)

Inthelowerleftcorneraretheavailableinstallationoptions.InadditiontotheDataViewsoftware,youcanselect
“AdobeReader.”ThislinkstotheAdobewebsitewhereyoucandownloadthelatestversionofReader.This
programisrequiredtoviewDataView.pdfdocuments.TheoptionFirmwareUpgradeslinkstothewebsitewhere
you can check for new firmwareupdatesforthePEL105(see§8.1.2).Finally,UserManualsdisplaysalistof
.pdf files contained in the USB drive that accompanies DataView.(DataViewalsocomeswithaHelpsystemthat
isinstalledwiththeprogram files.)

ToinstallDataView,selectDataViewintheOptionslistandclickInstall.

4. AfterafewmomentsascreenappearsaskingyouwhetherornotyouwanttoallowtheDataViewSetupprogram
tomakechangestoyourcomputer.ClickOK.
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5. SelectthelanguageversionofDataViewyouwanttoinstall(English,French,orSpanish)thenclickNext.(By
default,thelanguageselectedinstep3ishighlighted.)

Figure 32

6. Youarenowpromptedtoselectthesoftwareyouwanttoinstall.

Figure 33

 EachAEMCproductfamilyhasitsownspeciallydesignedControlPanel.IfyouareperformingaComplete
install,bydefaultallavailableControlPanelsareselected(acheckmarknexttotheControlPanelindicates
itisselected).ControlPanelstakeupdiskspaceonthecomputer;sounlessyouhaveothertypesofAEMC
instruments,werecommendthatyouselectPowerEnergyLoggeranddeselecttherest.Youshouldalsocheck
theoptionDataViewCore,whichisarequirementifyouplantocreateDataViewreports.

After you finish selecting and deselecting ControlPanelsand/orDataViewCore,clickNext.
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7. TheSetupprogramnowinformsyouthatitisreadytoinstallDataView.Ifyouwanttoreviewanyofyour
previousselections,clickthePreviousbuttontoreturntoearlierscreens.Otherwise,clickInstalltobegin
installation.

8. TheInstallShieldprograminstallstheselectedsoftware.Ifanearlierversionofthesoftwareisalreadyinstalled
onyourcomputer,foreachselectedprogramtheInstallShieldprogramwill:
(a) Ask you to confirm the installation of the program.ClickNext.
(b)Displayastatusbarindicatingtheprogressoftheinstallation.
(c)Informyouwhentheprogramisinstalled.ClickFinishtoinstallthenextselectedprogram.

Ifthesoftwareisnotinstalled(oriftheinstalledsoftwareisthesameversionastheselectedsoftware),the
softwareisinstalledwithoutrequesting confirmation.

Whenallprogramsareinstalled,amessageappearsinformingyouofthis.ClickFinishtoreturntotheSetup
screen.

9. You can now select additional Setup options to install (see step 3 above). When finished, click Exit.

10.TheDataViewfoldernowappearsonyourcomputerdesktop,withinwhichisthePELControlPanelicon and
theicon(s)foranyotherControlPanel(s)youhaveinstalled.

6.2 The PEL Control Panel

ClickingtheDataViewiconintheDataViewfolderonyourdesktopopensthecoreDataViewprogram.ClickingthePEL
ControlPaneliconopensthePELControlPanel:

Figure 34

Ingeneral,coreDataViewfeaturesareforcreating,viewing,editing,andstoringDataViewreports;whilethePELControl
Panelisforconnectingto,configuring, viewingmeasurementson,anddownloadingdatafromtheinstrument.Youcan
accessallDataViewfeaturesthrougheithertheDataViewiconortheControlPanelicon.ForuserswhointeractwithPEL
100seriesinstruments,werecommendprimarilyusingthePELControlPanel.However,therearesituationswhereusing
thecoreDataViewiconmaybemoreconvenientforsomeusers,suchaswhenviewingmultiplearchivedreportsfrom
differentAEMCproductfamilies.

ForfurtherinformationaboutusingthePELControlPanel,consulttheHelpsystemthatcomeswiththeproduct.Access
thisHelpbyclickingtheoptionHelpinthePELControlPanel’smenubaratthetopofthescreen.
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6.3 Connecting to the Computer

BeforeyoucanusethePELControlPaneltocommunicatewithyourinstrument,youmustestablishaconnectionbetween
theinstrumentandthecomputer.Therearesixtypesofconnectionsavailable:

■ USBcableconnection

■ Bluetoothwirelessconnection

■ Wi-Fidirectconnection

■ Ethernetpoint-to-pointcableconnection

■ NetworkconnectionviaLANorWi-Fi

■ NetworkconnectionviaIRDserver

Tobegin,ensurethatyouhaveinstalledDataViewwiththePELControlPanel.Alsoensurethattherequiredcommunica-
tionandconnectiondriversareinstalledonyourcomputer.ThesedriversareinstalledaspartoftheDataViewinstallation
process.

Aftertheinstrumentissuccessfullyconnected,consultthePELControlPanelHelpsystemforinstructionsaboutviewing
real-timedataontheinstrument,downloadingandviewingrecordedsessions,creatingDataViewreportsfromthedown-
loaded data, and configuring the instrument. 

6.3.1 USB

USBistypicallyusedforconnectingasinglelocalinstrument.AUSBcablecomesaspartoftheinstrument’sproduct
package.Tobegintheconnectionprocess:

1. Plugoneendofthecableintotheinstrument,andtheotherendintoanavailableUSBportonthecomputer.The
first time the instrument is connected via USB, drivers will be installed.  Wait for the drivers to finish installing 

beforeproceeding.

2. Withtheinstrumentconnected,openthePELControlPanel(seepreviousillustration).

3. Inthemenubaratthetopofthescreen,selectInstrument.

4. Inthedrop-downmenuthatappears,clicktheoptionAddanInstrument.ThisopenstheAddanInstrument
Wizarddialogbox.

5. SelectUSBastheconnectiontype,andcompletetheAddandInstrumentdialog.Ifyouneedassistance,press
theHelpbutton.

Note that USB connection is always available and enables you to change instrument configuration settings at any time.

6.3.2 Bluetooth

Bluetooth isastandardforwirelesslyconnectingdevicesovershortdistances.This isespeciallyuseful forconnecting
multiplelocalinstrumentstoacomputer,sinceunlikeUSBitdoesnotrequireaphysicalconnectionportforeachinstru-
ment.ThePEL105includesbuilt-inBluetoothcapability.Tousethisfeaturetoconnecttoacomputer,Bluetoothmustbe

enabledontheinstrument.ChecktheBluetooth LED.IfitisOFF,press andholditdownuntilthe LEDlightsup.
ThenreleasethebuttontoenableBluetooth.

YourcomputermustalsobeBluetooth-enabled.SomecomputershaveBluetoothconnectivitybuiltin,whileothersrequire
aBluetooth-USBadapter.WhenthisadapterispluggedintoaUSBportandconfiguredwiththeappropriatedriver,the
computercancommunicateviaBluetooth.WhenthecomputerisBluetooth-ready,connecttheinstrumentasfollows:

1. OpentheBluetoothDevicesdialogonyourcomputertopairtheinstrumentwithyourcomputer.Different
operatingsystemshavedifferentstepsforopeningthisdialog,soconsultyourcomputer’sdocumentationfor
instructions.

2. Whenthedialogisdisplayed,clickAddaDevice.AdialogboxappearslistingthelocallyavailableBluetooth
devices.Theremaybeseveraldevicesofvaryingtypeslisted,dependingonthelocationofyourcomputer.
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3. Findtheinstrument,whichwillappearlistedbyitsBluetoothname.Thisnameconsistsoftheprefix “PEL 105” 

plusanyadditionalcharactersyouaddviathePELControlPanel.Clickthename.

4. Youarepromptedtoenterapairingcode,whichforPEL105instrumentsisalways0000.Afteryouenterthe
code,clickNext.

5. Ascreenappearsinformingyouthattheinstrumenthasbeensuccessfullyconnectedwiththecomputer.Click
Closetoexitthescreen.

6. OpenthePELControlPanel.Inthemenubaratthetopofthescreen,selectInstrument.

7. Inthedrop-downmenuthatappears,clicktheoptionAddanInstrument.ThisopenstheAddanInstrument
Wizarddialogbox.

8. SelectBluetoothastheconnectiontype,andcompletetheAddandInstrumentdialog.Ifyouneedassistance,
presstheHelpbutton.

6.3.3 Wi-Fi Direct Connection

ThePEL105canalsoconnectviaWi-Fi,eitherdirectlytothecomputerorviaarouter(see§6.3.6).Todirectlyconnect,

Wi-Fimustbeenabledontheinstrument.ChecktheWi-Fi LED.Ifitisglowingsteadilyorblinking,Wi-Fiisenabled.If

itisOFF,press andholditdownuntilthe LEDlightsup.ThenreleasethebuttontoenableWi-Fi.

Ifyoudirect-connecttotheinstrumentwithWi-Fi,yourcomputermustalsobeWi-Fi-enabled.

BeforeyoucanconnectthroughthePELControlPanel,youmustcreateaconnectionbetweenthecomputerandinstru-
mentinMicrosoftWindows.AdirectWi-Ficonnectionrequirestheinstrument’sSSIDnumberand(ifrequired)password,
whichyoucandefine byconnectingtheinstrumentviaUSBcable,openingtheControlPanel,anddisplayingtheConfigure
dialogbox,asinstructedbytheControlPanelHelp.TheConfiguredialogboxincludesfields forsettingWi-Ficonnection
options.

Whenthisconnectionisestablished,openthePELControlPanelandcompletethefollowingsteps:

1. Inthemenubaratthetopofthescreen,selectInstrument.

2. Inthedrop-downmenuthatappears,clicktheoptionAddanInstrument.

3. SelectWi-Fidirectastheconnectiontype,andcompletetheAddandInstrumentdialog.Ifyouneedassistance,
presstheHelpbutton.

NotethatduringthisprocessyouwillbepromptedtoselecttheinstrumentviaitsWi-FiIPaddress.EachPEL105comes

withaWi-FiIPaddress,whichyoucanviewbyenteringInformation modeandpressing▼untiltheWi-Fiaddressis
displayed.

6.3.4 Point-to-Point Ethernet Cable

AnotherconnectionoptionisEthernetcable.Tousethisconnectionmethod,yourcomputermustbeequippedwithan
availableEthernetport.YoumustalsohaveanEthernetcable(purchasedseparately).

1. PlugoneendoftheEthernetcableintotheinstrument,andtheotherendintotheEthernetportonthecomputer.

2. Withtheinstrumentconnected,openthePELControlPanel.

3. Inthemenubaratthetopofthescreen,selectInstrument.

4. Inthedrop-downmenuthatappears,clicktheoptionAddanInstrument.ThisopenstheAddanInstrument
Wizarddialogbox.

5. SelectPoint-to-pointEthernetcable(APIPAmode)astheconnectiontype,andcompletetheAddand
Instrumentdialog.Ifyouneedassistance,presstheHelpbutton.

Notethatduringthisprocessyouwillbepromptedtoselecttheinstrument’sIPaddress.EachPEL105hasadefaultIP

address,whichyoucanviewbyenteringInformation modeandpressing▼untiltheIPaddressisdisplayed.
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6.3.5 Ethernet Network via LAN or Wi-Fi

ThePELControlPanelcanconnecttoaPEL105throughanetwork.Todothis,theinstrumentmustbeconnectedtoa
networkaccessibletothecomputer.ThenetworkconnectioncanbeeitherviaLANorWi-Firouter.Consultyournetwork
administratorifyouneedassistancewiththis.Whenthisconnectionisestablished,openthePELControlPanel.Thendo
thefollowing:

1. Inthemenubaratthetopofthescreen,selectInstrument.

2. Inthedrop-downmenuthatappears,clicktheoptionAddanInstrument.

3. SelectEthernet(LANorWi-Fi)astheconnectiontype,andcompletetheAddandInstrumentdialog.Ifyouneed
assistance,presstheHelpbutton.

Notethatduringthisprocessyouwillbepromptedtoselecttheinstrument’sIPaddress.EachPEL105hasadefaultIP

address,whichyoucanviewbyenteringInformation modeandpressing▼untiltheIPaddressisdisplayed.(The
instrumentcanalsoautomaticallyobtainanIPaddressfromaDHCPserveronthenetworktowhichitisconnected.)

6.3.6 Network via IRD Server

AnIRDserverallowsyoutoconnectyourcomputertoinstrumentsondifferentnetworks.Youmustfirst connecttheinstru-
menttoanetworkthatcanaccesstheinternet.Consultyournetworkadministratorifyouneedassistancewiththis.When
thisconnectionisestablished,openthePELControlPanel.Thendothefollowing:

1. Inthemenubaratthetopofthescreen,selectInstrument.

2. Inthedrop-downmenuthatappears,clicktheoptionAddanInstrument.

3. SelectIRDserverastheconnectiontype,andcompletetheAddandInstrumentdialog.Ifyouneedassistance,
presstheHelpbutton.

Notethatduringthisprocessyouwillbepromptedtoentertheinstrument’sserialnumberandpassword.Thisinformation
isprovided on a label attached to the instrument when it first ships.

6.4 Setting Date and Time

Asexplainedin§3.6,youcanviewtheinstrument’sdateandtimeinInformation mode,butyoucannotchangethis
informationthroughtheinstrument’sinterface.Tochangetheinstrument’sdate/time,openthePELControlPanelanddo
thefollowing:

1. EnsurethattheinstrumentisconnectedbycheckingitsstatusinthePELNetworkframe(agreencheckmark
appearsnexttoitsname).Ifnot,reconnectitbyhighlightingtheinstrument,selectingInstrumentinthemenu
bar,andclickingReconnectInstrument.

2. Selecttheinstrument,andclickInstrumentinthemenubar.

3. Select Configure. This displays the ConfigureInstrumentdialogbox.

4. ClicktheSetClockbutton.Thisdisplaysadialogforsettingthedateandtimeontheinstrument.

5. Youcansynchronizetheinstrument’sclockwiththecomputer’s clock, or use the Date and Time fields to select 

anotherdateandtime.

6. ClickOKtosavethechange.
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7. SPECIFICATIONS

7.1 Reference Conditions

Parameter ReferenceConditions

Ambienttemperature 23°C±2°(73°F±3.6°)

Relativehumidity 45%to75%RH

Voltage NoDCcomponentinAC,noACcomponentinDC(<0.1%)

Current NoDCcomponentinAC,noACcomponentinDC(<0.1%)

Distributionsystemfrequency 50Hz±0.1Hzand60Hz±0.1Hz

Current-to-voltagephase 0°(activepower)and90°(reactivepower)

Harmonics <0.1%

Voltageunbalance 0%

Internaltemperature Warmup:1hour

Commonmode
Neutralinputandenclosureareheldatground(earth)potential

PEL105poweredonbattery,USBdisconnected

Magnetic field 0A/mAC

Electric field 0V/mAC

Table 1

7.2 Electrical Specifications

7.2.1 Voltage Inputs

■ Operating range:Upto1000VRMSforphase-to-neutral,phase-to-phase,andneutral-to-groundvoltagesat
50-60Hz(600Vat400HzandDC).Notethatphase-to-neutralvoltageslowerthan2Vandphase-to-phase
voltageslowerthan(2x√3)Varezeroed.

■ Input impedance:1908kΩ(phase-to-neutralandneutral-to-ground)

■ Max permanent overload:1100VRMS

7.2.2 Current Inputs

■ Operating range:Upto1.2V(1V=Inom)withcrestfactor=√2

■ Input impedance:1MΩ(standardcurrentinput),12.4kΩ(AmpFlex®/MiniFlex®currentinput).TheAmpFlex®/
MiniFlex® configuration switches the currentinputontoanintegratingcircuit.Sensitivityis39.1µV/Aat50Hz,
46.93µV/Aat60Hz,and312.8µV/Aat400Hz.

■ Max overload:1.7V
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7.2.3 Measurement Ranges

7.2.3.1 Measurement Specifications at 50/60Hz 

Quantity Unit Measurementrange Accuracy

Frequency(f) Hz 42.5to69Hz ±0.1Hz

Phase-to-Neutralvolt-
age(V)

V 10to1000V ±(0.2%Rdg+0.2V)

Neutral-to-Ground/Earth
voltage(VPE)

V 10to1000V ±(0.2%Rdg+0.2V)

Phase-to-phasevoltage
(U)

V 17to1000V ±(0.2%Rdg+0.4V)

Current(I) A 0.2to120%Inom ±(0.2%Rdg+0.02%Inom)

Neutralcurrent(IN) A 0.2to120%Inom ±(0.2%Rdg+0.02%Inom)

ActivePower(P) W

PF=1
V=100to1000V
I=5to120%Inom

±(0.5%Rdg+0.005%Pnom)

PF=0.5inductive0.8capacitive
V=100to1000V
I=5to120%Inom

±(0.7%Rdg+0.007%Pnom)

ReactivePower(Q) var

Sinϕ=1
V=100to1000V
I=5to120%Inom

±(1%Rdg+0.01%Qnom)

Sinϕ=0.5inductive;0.5capacitive
V=100to1000V
I=5to120%Inom

±(1.5%Rdg+0.01%Qnom)

Sinϕ=0.25inductive;0.25capacitive
V=100to1000V
I=10to120%Inom

±(1.5%Rdg+0.015%Qnom)

ApparentPower(S) VA
V=100to1000V
I=5to120%Inom

±(0.5%Rdg+0.005%Snom)

PowerFactor(PF) -

PF=0.5inductive;0.5capacitive
V=100to1000V
I=5to120%Inom

±0.05

PF=0.2inductive;0.2capacitive
V=100to1000V
I=5to120%Inom

±0.1

Tanϕ -

Tanϕ=√3inductive;√3capacitive
V=100to1000V
I=5to120%Inom

±0.02

Tanϕ=3.2inductive;3.2capacitive
V=100to1000V
I=5to120%Inom

±0.05

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



66 Power&EnergyLoggerModelPEL105

Activeenergy(EP) Wh

PF=1
V=100to1000V
I=5to120%Inom

±0.5%Rdg

PF=0.5inductive;0.8capacitive
V=100to1000V
I=10to120%Inom

±0.7%Rdg

Reactiveenergy(EQ) varh

Sinϕ=1
V=100to1000V
I=5to120%Inom

±2%Rdg

Sinϕ=0.5inductive;0.5capacitive
V=100to1000V
I=5to120%Inom

±2.5%Rdg

Apparentenergy(ES) VAh
V=100to1000V
I=5to120%Inom

±0.5%Rdg

FundamentalHarmonic
DistortionRate(THDF)

%f
V=100to1000V
I=10to120%Inom

±1%Rdg

Intheprecedingtable:

■ Rdg=Reading(displayedvalue).

■ Inomisthenominalcurrentoftheselectedcurrentprobe.

■ PnomandSnomaretheActivePowerandtheApparentPowerforV=1000V,I=Inom,andPF=1.

■ QnomistheReactivePowerforV=1000V,I=Inom,andSinϕ=1.

■ Theuncertaintyforinputcurrent (I) is specified for an isolated input voltage of 1V = Inom.The
accuracyoftheconnectedcurrentprobeshouldbeaddedtothisuncertaintytodeterminethetotal
uncertainty.ForMiniFlex®andAmpFlex®probes,theuncertaintyofcurrent input (I) is not specified.

■ Whenthereisnocurrentprobe,theuncertaintyforneutralcurrentINisthesumoftheuncertainties
onI1,I2,andI3.

Table 2

7.2.3.2 Measurement Specifications at 400Hz 

Quantity Unit Measurementrange Accuracy

Frequency(F) Hz 340to460Hz ±0.3Hz

Phase-to-Neutralvolt-
age(V)

V 5to600V ±(0.2%Rdg+0.5V)

Neutral-to-Ground/Earth
voltage(VPE)

V 4to600V ±(0.2%Rdg+0.5V)

Phase-to-phasevoltage
(U)

V 10to600V ±(0.2%Rdg+0.5V)

Current(I) A 0.2to120%Inom ±(0.5%Rdg+0.05%Inom)

Neutralcurrent(IN) A 0.2to120%Inom ±(0.5%Rdg+0.05%Inom)
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ActivePower(P) W

PF=1
V=100to600V
I=5to120%Inom

±(2%Rdg+0.2%Pnom)

PF=0.5inductive0.8capacitive
V=100to600V
I=5to120%Inom

±(3%Rdg+0.3%Pnom)

Activeenergy(EP) kWh
PF=1
V=100to600V
I=5to120%Inom

±2%Rdg

Intheprecedingtable:

■ Rdg=Reading(displayedvalue).

■ Inomisthevalueofthemeasuredcurrentforacurrentprobeoutputof1V.

■ PnomistheActivePowerforV=600V,I=Inom,andPF=1.

■ Theuncertaintyforinputcurrent (I) is specified for an isolated input voltage of 1V = Inom.The
accuracyoftheconnectedcurrentprobeshouldbeaddedtothisuncertaintytodeterminethetotal
uncertainty.ForMiniFlex®andAmpFlex®probes,theuncertaintyofcurrent input (I) is not specified.

■ Whenthereisnocurrentprobe,theuncertaintyforneutralcurrentINisthesumoftheuncertainties
onI1,I2,andI3.

■ ForAmpFlex®/MiniFlex®,IMAXislimitedto60%Inomat50/60Hz,duetothehighersensitivity.

■ � =indicativevalue.

Table 3

7.2.3.3 Measurement Specifications for DC 

Quantity Unit Measurementrange Accuracy

Voltage(V) V 10to1000V ±(0.2%Rdg+0.2V)

CommontoGround/
Earthvoltage(VPE)

V 2to600V ±(0.2%Rdg+0.2V)

Current(I) A 5to120%Inom ±(0.2%Rdg+0.02%Inom)

Commoncurrent(I) A 5to120%Inom ±(0.2%Rdg+0.02%Inom)

Power(P) W
V=100to600V
I=5to120%Inom

±(0.5%Rdg+0.005%Pnom)

Energy(EP) Wh
PF=1
V=100to600V
I=5to120%Inom

±1.5%Rdg

Intheprecedingtable:

■ Rdg=Reading(displayedvalue).

■ Inomisthevalueofthemeasuredcurrentforacurrentprobeoutputof1V.

■ PnomistheActivePowerforV=600VandI=Inom.

■ Theuncertaintyforinputcurrent (I) is specified for an isolated input voltage of 1V = Inom.The
accuracyoftheconnectedcurrentprobeshouldbeaddedtothisuncertaintytodeterminethetotal
uncertainty.

■ Whenthereisnocurrentprobe,theuncertaintyforneutralcurrentINisthesumoftheuncertainties
onI1,I2,andI3.

Table 4
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7.2.3.4 Temperature

ForV,U,I,P,Q,S,andenergies:

■ 300ppm/°C,with5%<I<120%andPF=1

■ 500ppm/°C,with10%<I<120%andPF=0.5inductive

DCoffset(VandI):

■ 10mV/°Ctypical

■ 30ppmxInom/°Ctypical

7.2.3.5 Common Mode Rejection

Thecommonmoderejectionratioonneutralinputis140dBtypical.Forexample,avoltageof110Vappliedontheneutral
inputwilladd11µVtoAmpFlex®/MiniFlex®values.Thisisa230mAerrorat60Hz.Avoltageof110Vappliedontheneutral
inputwilladd11µVtoothercurrentprobesvalues,anadditionalerrorof0.01%Inom.

7.2.4 Current Probe Specifications

7.2.4.1 Current Probes with 1V Output

Thefollowingcurrentsprobeuncertaintiesdonotincludeinstrumentuncertainties.Thenumberslistedbelowshouldbe
addedtotheuncertaintieslistedinTables2,3,and4tocalculatetotaluncertaintywhenusingtheinstrumentwithaspe-
cific probe.

Model
Inominalof
therange

Measurement
currentrange

Accuracy
Maximum

phaseerror
at50/60Hz

Typical
phaseerror
at50/60Hz

Typical
phaseerror

at400Hz

J93
3500AAC
5000ADC

50to250A ±(2%Rdg+2.5A) ±3° - -

250to500A ±(1.5%Rdg+2.5A) ±2° - -

500to3500A ± 1% Rdg ±1.5° - -

3500to5000A
(DConly)

±1%Rdg - - -

SR193 1000AAC

1to50A ±1%Rdg - - -

50to100A ±0.5%Rdg ±1° +0.25° +0.1°
@1000A100to1200A ±0.3%Rdg ±0.7° +0.2°

MN93 200AAC

0.5to5A ±(3%Rdg+1A) - - -

5to40A ±(2.5%Rdg+1A) ±5° ±2° -1.5°@40A

40to100A ±(2%Rdg+1A) ±3° ±1.2°
-0.8°
@100A

100to240A ±(1%Rdg+1A) ±2.5° ±0.8° -1°@200A

MN193

100AAC

200mAto5A ±(1%Rdg+2mA) ±4° - -

5to120A ±1%Rdg ±2.5° +0.75°
-0.5°
@100A

5AAC

5to250mA ±(1.5%Rdg+0.1mA) - - -

250mAto6A ±1%Rdg ±5° +1.7° -0.5°@5A

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



Power&EnergyLoggerModelPEL105 69

5A 

Adapter
5AAC

5to250mA ±(0.5%Rdg+2mA) ±0.5°
- -

250mAto6A ±(0.5%Rdg+1mA) ±0.5°

MR193 1000AAC/DC

1to50A ±(1.5%Rdg+1A) - - -

50to100A ±(1.5%Rdg+1A) ±2.5% -0.9°
-4.5°
@100A

100to800A ±2.5%Rdg
±2%

-0.8°

800to1000A ±4%Rdg -0.65°

SL261
(with
BNC

adapter)

100AAC/DC
5to40A ±(4%Rdg+50mA) ±1° - -

40to100A ±15%Rdg ±1° - -

10AAC/DC 50mAto10A ±(3%Rdg+50mA) ±1.5° - -

7.2.4.2 AmpFlex®/MiniFlex®

ThefollowingAmpFlex®/MiniFlex®accuraciesincludeinstrumentaccuracyforACcurrentvalues.Tocalculateaccuracy
forpower/energiesandotherquantities,thefollowingaccuraciesmustbeaddedtotheaccuracyfortheinstrumentlisted
inTables2,3,and4.

Probe
Inominalof
therange

Measurement
currentrange

Accuracyat
50/60Hz

Accuracyat
400Hz

Maximum
phase

errorat
50/60Hz

Typical
phase

errorat
50/60Hz

Typical
phase

errorat
400Hz

AmpFlex®  

A196

100AAC

200mAto5A ±(1.2%Rdg+
50mA)

±(2%Rdg+
0.1A)

- - -

5to120A* ±0.5° 0° -0.5°

400AAC

0.8to20A ±(1.2%Rdg+
0.2A)

±(2%Rdg+
0.4A)

- - -

20to500A* ±0.5° 0° -0.5°

2000AAC

4to100A* ±(1.2%Rdg+
1A)

±(2%Rdg±
2A)

- - -

100to2400A* ±0.5° 0° -0.5°

10000AAC

20to500A ±(1.2%Rdg+
5A)

±(2%Rdg+
10A)

- - -

500to12,000A* ±0.5° 0° -0.5°

MiniFlex® 

MA193

100AAC

200mAto5A ±(1%Rdg+
50mA)

±(2%Rdg+
0.1A)

- - -

5to120A* ±0.5° 0° -0.5°

400AAC

0.8to20A ±(1%Rdg+
0.2A)

±(2%Rdg+
0.4A)

- - -

20to500A* ±0.5° 0° -0.5°

2000AAC

4to100A* ±(1%Rdg+
1A)

±(2%Rdg±
2A)

- - -

100to3000A* ±0.5° 0° -0.5°

*The high range value is reduced by 50% when used at 400Hz.

7.3 Communication

Wi-Fi:

■ 2.4GHzbandIEEE802.11B/G/Nradio

■ TXpower:+17dBm

■ Rxsensitivity:-97dBm

■ Security:WPA/WPA2

■ Client(STA)modesupport

■ Access Point (AP) mode support for up to five clients
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Network:

■ RJ45connectorwithtwointegratedLEDs

Ethernet:

■ 100BaseT

Bluetooth2.1,Class1

■ Range:upto100m(approximately328’)line-of-sight

■ Defaultpairingcode:0000

■ Nominaloutputpower:+15dBm

■ Nominalsensitivity:-82dBm

■ Rate:115Kbits/s

USB2.0,TypeBconnector

7.4 Power Consumption

■ Phasepowerviavoltagemeasurementterminals,overvoltageCategory4ground(earth)connection.
Operatingrange:100to1000V(±10%)@42.5to69Hz,100to600V(±10%)@340to460Hz.

■ Maximumpower:30VA,140to1000VDC

■ RechargeableNiMHbattery,chargetimeapproximately5hours,rechargetemperature-20°to55°C(-4°to
140°F),providesapproximatelyonehourstandaloneoperationwithoutBluetoothorWi-Firunning.Thebatteryis
designedtolastthroughatleast1000recharge-dischargecyclesovertwoyears.

■ Batterylife:1hourwithoutBluetoothorWi-Fiactivated.

■ ExternalACpowerinput:15VDC.

Notethattheinternalclockismaintainedfor20dayswiththeinstrumentpowereddown.

7.5 Physical

■ Weight:approximately4kg(8.8lb)

■ Dimensions:
- Depth:245mm(9.65")
- Width:270mm(10.6"),320mm(12.6")withleadsconnected
- Height:180mm(7.1")

■ LCD:107by84mm(4.2by3.3")

■ Inputs:fourcurrent, five voltage

■ Droptest:20cm(approximately8")inthemostseverepositionwithoutpermanentmechanicaldamageand
functionaldeterioration.

■ Resistancetosunlight:Complieswiththesunlight,UV,andwaterresistancerequirementsofUL746C(f1).

■ Degreesofprotectionprovidedbyenclosure(IPcode)accordingtoIEC60529:
- IP67whenthecoverisclosedinanypositionandunderoperatingconditionswhenterminalsarematedor
cappedandtheAmpFlexA196connectorsarescrewedtight.

- IP54withcapswhenthecoverisopeninthehorizontalpositionandunderoperatingconditions.
- IP40withoutcapswhenthecoverisopeninthehorizontalpositionandunderoperatingconditions.
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7.6 Environmental

TemperatureandRelativeHumidity(RH):

ReferenceTemperature:68to78.8°F(20to26°C)from45to75%RH

OperatingTemperature:32to108.5°F(0to42.5°C)from10to85%RH
32to122°F(0to50°C)from45to75%RH

StorageTemperature:

Withbatteries: -4to95°F(-20to35°C)from0to95%RH
-4to122°F(-20to50°C)from0to75%RH

Withoutbatteries:N/A

RechargingTemperature:N/A

Altitude:

■ Operatingaltitude:0to2000m(0toapproximately6600ft)

■ Storagealtitude:0to10000m(0toapproximately6.2miles)

7.7 Electrical Safety

TheinstrumentcomplieswithIEC61010forthefollowings:1000VCategoryIV,pollutiondegree4inclosedposition
(pollutiondegree3withcoveropen).

ThecurrentprobescomplywithIEC61010-2-032.

ThetestleadsandalligatorclipscomplywithIEC61010-031.

Note that the overall rated voltage and themeasurement category of the instrument/probe systemmay be reduced
dependingonthecurrentprobetypeorotheraccessories.

Theinstrumentisprotectedinternallyby1000Vfusesagainstexcessivecurrentbeingdrawnfromthephasepowersupply
duetofaultyequipmentortransientovervoltages.ThesefusescanonlybereplacedbyauthorizedAEMCservicepersonnel.

7.8 Electromagnetic Compatibility

■ Immunity:ComplieswithIEC61326-1.Immunitytestrequirementsareforequipmentintendedforusein
industriallocations.

■ WithMiniFlex®andAmpFlex®probes, the typical influence is 0.5% of full scale with a maximum of 5A.

7.9 Memory Card

ThePEL105acceptsFAT32formattedSDandSDHCcardswithupto32GBcapacity.

7.10 Current Probes and Sensors

The following tables providespecifications for theAmpFlex®Model A196-24-BK and all other supportedprobes and
sensors.NotethatonlytheA196-24-BKcarriesanIP67rating.
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7.10.1 AmpFlex® Model A196-24-BK

FlexibleCurrentProbeAmpFlex®ModelA196-24-BK

Nominalrange 100/400/2000/10000AAC

Measurement
range

200mAto12000AAC

Probe
Length:610mm(24")

Diameter(singleloop):190mm(7.64")

Variationofthe
positionofthe
conductorinthe
probe

≤2%anypositionand≤4%nearsnapdevice

Adjacent
conductor
carrying
alternatingcurrent

≤1%anypositionand≤2%nearsnapdevice

RatingandSafety 1000VCATIV,EN61010-2-032,PollutionDegree2

NOTE:Currentmeasurements<0.05%ofthenominalrange(100,400,2000or10000A)willbedisplayedaszero.
Nominalrangesarereducedto50/200/1000/5000AACat400Hz.

7.10.2 MiniFlex® Model MA193

FlexibleCurrentProbeMiniFlex®MA193

Nominalrange 100/400/2000/10000AAC

Measurementrange 200mAto3000AAC

Dimensions
Length:250mm(10”)

Diameter(singleloop):70mm(2.75”)

Variationoftheposition
oftheconductorinthe
probe

≤1.5%typical,2.5%maximum

Adjacentconductor
carryingalternating
current

≤1%foraconductorincontactwithprobe
≤2%nearthesnapdevice

RatingandSafety
600VCATIV,1000VCATIII,EN61010-2-032,
PollutionDegree2

NOTE:Currents<0.05%ofthenominalrange(100,400,2000or10,000A)willbedisplayedaszero.Thenominal
rangesarereducedto50/200/1000/5000AACat400Hz.MiniFlex®willoperatewhen10,000Aisselected.
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7.10.3 Model J93

Clamp-OnAC/DCCurrentProbeModelJ93

Nominalrange
3500AAC
5000ADC

Measurementrange
50to3500AAC
50to5000ADC

Maximumconductor
size

72mm(2.84”)diameter

Variationoftheposition
oftheconductorinthe
probe

≤2%

Adjacentconductor
carryingalternating
current

≤35dBtypical,DCto2kHz

RatingandSafety
600VCATIV,1000VCATIII,IEC61010-2-
032,PollutionDegree2

Battery
9Valkaline(batterylife70hours;typical
consumption11mA)

7.10.4 Model MR193-BK

Clamp-OnAC/DCCurrentProbeModelMR193-BK

Nominalrange 1000AAC,1400ADCmax

Measurementrange 1to1000AAC,1to1300ApeakAC+DC

Maximumconductor
size

One42mm(1.6”)ortwo25.4mm(0.98”)
cables

Twobusbars50x5mm(1.96x0.19”)

Variationofthe
positionofthe
conductorintheprobe

<0.5%DCto440Hz

Adjacentconductor
carryingalternating
current

<10mA/Aat50/60Hz

RatingandSafety
300VCATIV,600VCATIII,EN61010-2-032,
PollutionDegree2

Battery
9Valkaline(batterylife70hours;typical
consumption11mA)

NOTE:Currents<1AAC/DCwillbedisplayedaszero.
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7.10.5 Model MN93-BK

Clamp-OnACCurrentProbeModelMN93-BK

Nominalrange 200AACforf≤1kHz

Measurementrange 0.5to240AACmax(I>200Anotpermanent)

Maximumconductor
size

20mm(0.8”)diameter

Variationofthe
positionofthe
conductorintheprobe

<0.5%at50/60Hz

Adjacentconductor
carryingalternating
current

≤15mA/A

RatingandSafety
300VCATIV,600VCATIII,EN61010-2-032,
PollutionDegree2

NOTE:Currents<0.1Awillbedisplayedaszero.

7.10.6 Model SR193-BK

Clamp-OnACCurrentProbeModelSR193-BK

Nominalrange 1000AACforf≤1kHz

Measurementrange 1to1200AACmax(I>1000Anotcontinuously)

Maximumconductor
size

52mm(2”)diameter

Variationofthe
positionofthe
conductorintheprobe

<0.5%DCto440Hz

Adjacentconductor
carryingalternating
current

<10mA/Aat50/60Hz

RatingandSafety
600VCATIV,1000VCATIII,EN61010-2-032,
PollutionDegree2

NOTE:Currents<0.5Awillbedisplayedaszero.
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7.10.7 Model MN193-BK

Clamp-OnACCurrentProbeModelMN193-BK

Nominalrange 5Aand100AAC

Measurementrange
5A:0.005to6AACmax
100A:0.2to120AACmax

Maximumconductor
size

20mm(0.8”)diameter

Variationoftheposition
oftheconductorinthe
probe

<0.5%at50/60Hz

Adjacentconductor
carryingalternating
current

≤15mA/Aat50/60Hz

RatingandSafety
300VCATIV,600VCATIII,EN61010-2-032,
PollutionDegree2

7.10.8 Model SL261

ThisproberequiresaBNCAdapter(Cat.#2140.40)forusewiththePEL105.

AC/DCCurrentProbeModelSL261

Nominalrange 10Aand100AAC/DC

Measurement
range

100mV/A:50mAto10Apeak
10mV/A:50mAto100Apeak

Probeoutput
signal

1000mVpeakmax

Maximumcon-
ductorsize

11.8mm(0.46”)diameter

Variationofthe
positionofthe
conductorinthe
probe

<0.5%

Adjacentconduc-
torcarryingalter-
natingcurrent

-33dBtypical,DCto1kHz

Battery
9Valkaline(batterylife55hours;typical
consumption8.6mA)

NOTE:The5ArangeoftheMN193isdesignedtoworkwithsecondarycurrenttransformers.
Currents<2.5mAxratioonthe5Arangeand<0.05Aonthe100Arangewillbedisplayedaszerowiththisprobe
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7.11 Voltage Test Leads

The PEL 105 ships with five black test leads and alligator clips.

VoltageTestLeadsandAlligatorClip

 

Length 3m(approximately10’)

Rating 1000VCATIV,15A

Eachleadincludesawaterproofcapthatscrewsintotheinstrument’sthreadedvoltageterminalstoensureawater-tight
(IP67)connection.

Itmaybepossibletouseothertestleadswiththeinstrument.However,onlyleadsthatscrewintothevoltageterminals
canprovideIP67performance.
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8. MAINTENANCE & TROUBLESHOOTING

Thereareseveralroutinemaintenancetasksyoushouldperformperiodicallytoensureoptimaloperationofyourinstru-
ment.Inaddition,theinstrumentmayexhibitunexpectedbehaviorthatrequirestroubleshooting.

Thischapterexplainsproceduresyoucanperformtomaintaintheinstrumentandcorrectissuesyoumayencounter.

8.1 Maintenance

Instrumentmaintenancetasksinclude:

■ ErasingandupgradingtheSDcard

■ Upgrading to the latest firmwarerevision

■ Maintainingthebatteries

■ Cleaningtheinstrument

Thefollowingsectionsexplainhowtoperformthesetasks.

8.1.1 Erasing and Upgrading Memory

WhentheSDcard LEDeither(1)blinksalternatelyredandgreen,or(2)blinksgreenoncepersecond,theSDcard
iseitherfullordoesnothaveenoughremainingspacetostorethescheduledorin-progressrecordingsession.Ineither
case,youmusterasetheSDcardtoensuresufficient storagecapacityforfuturerecordings.Thisisdoneviaanoptionin
thePELControlPanel.

NOTE:ErasingtheSDcarddeletesalltherecordsstoredinmemory.Tosaveoneormorerecordingsessions,you
mustdownloadthesession(s)tothecomputer.

Youcanremovethe8GBSDcardthatcomeswiththeinstrumentandreplaceitwithanSDcardwithupto32GBstorage.
Todothis:

1. RemovetheexistingSDcardfromtheinstrumentbypressingdownandthenreleasingit.Thecardwillpopup,
allowingyoutopullitfromthecardslot.

2. Checkthereplacementcardtoensureitswrite-protectslidingtabisinthe“unlock”position(towardsthemetal
contacts).

3. InserttheSDcardintotheslot,withthemetalcontactsfacingtowardsthetopofthecard.

4. PresstheSDcardintotheslotuntilitclicksinplace.

5. Ifnecessary,formatthecardbyconnectingtheinstrumenttoacomputerrunningthePELControlPaneland
selectingtheFormatSDCardoption.

Whenthenewcardisreadyforstoringrecordings;the LEDglowssteadygreen.
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8.1.2 Upgrading Firmware

ThePEL105firmwarecontrolsthefeaturesandfunctionalityoftheinstrument.AEMCprovidesfirmwareupdatesfreeof
chargetodownloadthroughourDataViewPELControlPanelsoftware.

NOTE:Updatingthefirmwarecouldresettheconfiguration andcauseslossofstoreddata.Asaprecaution,save
thestoreddatatoacomputerbefore updating the firmware.

To update the firmware,yourcomputermustberunningDataViewwiththePELControlPanel(V2.2.9665orlater).

1. PowerONtheinstrumentusingexternalpower,toensuretheinstrumentremainsONthroughouttheupdate
procedure.Alsoensurethatthebatteryisatleast50%charged.Donotperformanupdatewiththe
instrumentrunningonbatterypower,orwithlowbatterycharge.IftheinstrumentturnsOFFwhile
firmwareupdatingisinprogress,itcouldbecomeinoperative.External power with a sufficiently charged

batteryforbackuphelpsminimizetheriskofpowerinterruptionsduringupdating.

2. ConnectthePELinstrumenttothecomputerusinganyconnectionotherthanIRDorBluetooth.

3. LaunchtheDataViewPELControlPanel.

4. EnsuretheinstrumentislistedinthePELNetworknavigationtree.Ifitis,skipthisstepandgotostep5below.If
not,clickInstrumentinthemenubarandselectAddanInstrument,thenconnecttheinstrumentusingtheAdd
anInstrumentWizard.(PressF1ifyouneedassistance.)

5. Ensuretheinstrumentislistedwithagreenchecknexttoitsname,indicatingitisconnected.Ifnot,selectthe
instrumentandclickInstrument>ReconnectInstrument.Whentheinstrumentisconnected,selectit.

6. Bydefault,thePELControlPanelautomaticallycheckstheconnectedinstrument’s firmware.Ifitisoutofdate,
theFirmware Update dialog box appears, listing the instrument and any others running out-of-date firmware.
ClickUpdate(orSelectAlltoupdatemultipleinstruments).ThisdisplaystheFirmwareUpgradedialogbox
listing the latest firmwarerevisionsforthePELDSPandmicroprocessor;proceedasinstructedinStep7below.

IfthePELControl Panel option “Check automatically for new firmwareforconnectedinstrumentsuponstart
ofprogram”hasbeenpreviously de-selected, the automatic firmwarecheckdoesnotoccur.Inthiscase,click
Instrumentinthemenubar.ThisincludestheoptionFirmwareUpgrade.Iftheselectedinstrumentisrunning
the latest firmware, this option is grayed out and inactive. If the instrument is not running the latest firmware,
clickFirmwareUpgradetodisplaytheFirmwareUpgradedialogbox.

7. ClicktheStartbuttontobegintheupdate.Duringthisprocess,statusbarsdisplaytheprogressoftheDSPand
microprocessor firmwareupdates.(Notethatifonlyoneoftheserequiresupdating,onlyitsstatusbarappears.)

8. When the firmwareupdateiscomplete,clicktheClosebuttontoexit.
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8.1.3 Battery Maintenance

TheinstrumentisequippedwithaNiMHbattery,whichprovidesapproximatelyonehourofpower.Afterprolongedstor-
age,thebatterymaybecompletelydischarged.Ifso,itmustbecompletelycharged.Thisrequiresapproximately5hours.
(See§3.2.)

Tomakethebestpossibleuseofyourbatteryandextenditseffectiveservicelife:

■ Onlychargethebatteryattemperaturesbetween-20°and55°C(-4°and140°F).

■ Comply with the instrument usage and storage conditions defined in §7.

Notethatyoucannotchangethebattery.ThismustbedoneatanauthorizedAEMCServiceCenteraspartoftheinstru-
ment’sregularmaintenance.

8.1.4 Cleaning the Instrument

Theinstrumentshouldbecleanedperiodically.ThiskeepstheLCDclearandeasilyviewable,andalsopreventsdirtand
greasebuilduparoundtheinstrument’sbuttonsandinputterminals.


CAUTION! Risk of Electric Shock.  

Before cleaning, disconnect all input(s) to prevent possible electric shock.

Thebodyoftheinstrumentshouldbecleanedwithadampandsoapycloth.Donotsubmergetheinstrumentinwater.Do
notusesolvent.

8.2 Troubleshooting

Thissectiondescribeshowtocorrectseveralpotentialissuesyoumayencounter.Theseinclude:

■ TheinstrumentdoesnotturnONwhenyoupressthePower button.

■ TheinstrumentturnsONbutdoesnotfunction.

■ You cannot configuresettingsthroughtheinstrument’sfrontpanelinterface.

■ Youcannotstartarecordingsession.

■ Recordingsessionsendbefore the specified end date and time.

■ Youcannotconnecttoacomputer.

■ TheinstrumentdoesnotturnOFFwhenyoupress .

Thefollowingsectionsexplainsomeofthepossiblecausesfortheseissuesandhowyoucanaddressthem.Ifyouperform
thesetroubleshootingactionsbuttheissuestillpersists,orifyouencounteraproblemnotcoveredinthissection,please
contactAEMCTechnicalSupport.

8.2.1 Instrument Does Not Turn ON

ThemostcommoncauseoffailuretopowerONisacompletelydischargedbattery.Connecttheinstrumenttoanexternal
powersource,eitherexternalACpowerorphasepower.TheinstrumentshouldimmediatelyturnON,andtheBattery 
LEDshouldglowyellowandblinkindicatingthebatteryisrecoveringfromafulldischarge.

IftheinstrumentdoesnotturnONwhenconnectedtoexternalpower,contactAEMCTechnicalSupport.
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8.2.2 Instrument Turns ON but Does Not Function

Iftheinstrumenthasbeenstoredinacoldanddampenvironment,condensationmayforminside.Thiscanshortinternal
circuitry,preventingtheinstrumentfromoperatingnormally.Inthiscase,turnOFFtheinstrumentandplaceitinawarm,
dryenvironmentforseveralhours.ThenturntheinstrumentONandtrynavigatingthroughthescreeninterfacetodeter-
minewhetherornotithasbeenrestoredtonormalfunctionality.

8.2.3 Cannot Configure the Instrument

Severalconditionsmaycausesomeorallconfiguration optionstoappeardisabled,orfunctioninunexpectedways.For
example,whentheinstrumentislockedorwhenitisrecordingdata,noneoftheConfiguration modeoptionsisenabled.
Instead,theword LOCK appears on the LCD when you enter Configuration mode.

TheinstrumentislockedwhenitisbeingconfiguredthroughthePELControlPanelConfigureInstrumentdialogbox.It
canalsobelockedthroughaconfiguration optioninthePELControlPanel.Whenthisoptionisenabled,theinstrument
remainslockedevenwhendisconnectedfromthecomputer.

Toreturnlocalcontroltotheinstrument,ensurethatthe“LockouttheControlbuttonontheinstrumentfrontpanel”option
inthePELControlPanelisunchecked(see§3.6).ThendisconnecttheinstrumentfromthePELControlPanel.Iftheinstru-
mentremainslocked,checkwhetherornotarecordingisinprogress.(The LEDblinkstwiceeveryfive secondswhen
arecordingisactive.)Ifso,eitherstoptherecordingorwaituntilitcompletes(see§5.2).

Ifsomeconfiguration screensareactive,whileothersareinactive(ordon’tappearatall),youmayhavethewronghookup

typeselected.Hookupsettingscanaffectwhichconfiguration screensareavailable.Inthiscase,enterInformation 
modeandensuretheappropriatehookuptypeisselected.

8.2.4 Recording Sessions Do Not Start

Ifyouattempttostartarecordingeitherbypressing orviathePELControlPanelandthesessiondoesnotstart,check
whetherornotarecordingisalreadyinprogressontheinstrument(the LEDblinkstwicepersecond).Tostartanew
recording,eitherwaitforthein-progressrecording to finish, or stop the recording.

AlsocheckthattheSDcardisinstalled,operational,andhassufficient spacetosavetherecording.Ifthe LEDglows
red,itiswrite-protected,notinstalled,ornotrecognized.Ifitblinksalternatelyredandgreen,itisfull.Ifitblinksgreenonce
persecond,itdoesnothaveenoughspacefortherecordingyouareattemptingtostart.

Anotherconditionthatcouldpreventarecordingsessionfromstartingisifthestartand/orendtimesanddatesareconfig-
uredincorrectly,suchasastopdate/timethathasalreadypassed.Iftheinstrumenthassufficient memoryfortherecording
butitstillwillnotstart,checktherecording’sstartandstoptimes/datestoensuretheyare configuredproperly.

See§ 5.2 for information about configuring a recordingsession.

8.2.5 Recording Sessions End Prematurely

Ifarecordingsessionterminatesbeforeitsscheduledstoptime,alikelycauseisthattheSDcardmemoryhasbecome
full.Whenthishappens,the LEDglowsred.Downloadanydatayouwanttosave,thenerasethecontentsoftheSD
cardthroughthePELControlPanel(see§8.1.1).
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8.2.6 Cannot Connect to a Computer

IfyoucannotconnectthecomputerviaWi-FiorBluetooth,ensurethatthecommunicationprotocolthroughwhichyou

areattemptingtoconnectisenabled.ChecktheappropriateLED: forWi-Fi, forBluetooth.IfitisOFF(indicatingthe
protocolisdisabled)enableitasinstructedin§3.

Ifthe LEDisblinking,theinstrumentisactivelycommunicatingwithacomputer.OnlyoneBluetoothconnectionata
timeissupported;soensurenootherBluetoothconnectionisactivebeforeattemptingtoconnecttotheinstrumentvia
Bluetooth.

IfyouareattemptingtoconnectviaUSBorpoint-to-pointEthernet,ensurethatthecableissecurelyconnectedtoboth
theinstrumentandthecomputer.Iftheconnectionsaresecure,closethePELControlPanel,disconnectthecable,waita
fewseconds,thenreconnectthecable.Thisresetstheconnectionwiththecomputer.

AlsochecktheCommunicationsettingsinthePELControlPanel,asexplainedinthePELControlPanelHelpsystem.

IfyouareattemptingtoconnectviaBluetoothbutyoucannotconnecttheinstrumentviathePELControlPanel–forexam-
ple,thePEL105doesnotappearasavailablewhenyouattempttoconnectwithit–theinstrumentmaynotbepairedwith
thecomputer.DifferentcomputersandoperatingsystemshavedifferentprocessesforpairingBluetoothdevices;consult
thedocumentationthatcomeswithyourcomputerforinstructionsabouthowtodothis.

8.2.7 Cannot Turn OFF the Instrument

ThePower buttonisdisabledifarecordingisactiveorpending.Inaddition,youcannotturnOFFtheinstrumentifitis
operatingonexternalACorphasepower.Disconnectthepowersource,holddown untilalltheinstrument’sLEDslight
up,thenreleasethebuttontoturnOFFtheinstrument.
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APPENDIX A: THEORY OF OPERATION

TheinstrumentcalculatesmeasurementsinaccordancewithIEC61557-12andIEC61010-4-30.Thefollowingisagraphic
representationofactiveandreactivepower,inaccordancewithclauses12and14ofIEC60375.

Figure 35

Inthisdiagram:

■ Thecurrent vector is fixed on the right-hand line.

■ ThevoltagevectorVvariesdirectionaccordingtothephaseangleϕ.

■ ThephaseangleϕbetweenvoltageVandcurrentIisconsideredmathematicallypositive(counter-clockwise).

A.1 Sampling

Thesamplingperiodiscalculatedeverysecond,andvariesaccordingtothelinefrequency(50Hz,60Hz,or400Hz).

50Hz: 

■ 42.5to57.5Hz(50Hz±15%),samplingperiodislockedtothemainfrequency.Thereare128samplesavailable
foreachmaincycle.

■ Outside42.5to57.5Hz,samplingperiodis128x50Hz.

60Hz:

■ 51to69Hz(60Hz±15%),samplingperiodislockedtomainfrequency.128samplesareavailableforeachmain
cycle.

■ Outside51to69Hz,samplingperiodis128x60Hz.

400Hz:

■ 340to460Hz(400Hz±15%),samplingperiodislockedtomainfrequency.Foreachmaincycle,16samplesare
available.

■ Outside340to460Hz,samplingperiodis16x400Hz.

NotethatDCisnotafrequencyparameterforsampling.ApureDCmeasuredsignalisconsideredtobeoutsidethefre-
quencyranges.Inthiscasesamplingfrequencyis6.4kHz(50/400Hz)or7.68kHz(60Hz).Bydefault,samplingfrequencyis
lockedonV1.IfV1ismissing,theinstrumentattemptstolocksamplingfrequencyV2,thenV3,I1,I2,andI3.
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A.1.1 Locking the Sampling Frequency

Bydefault,thesamplingfrequencyislockedtoV1.IfV1ismissing,theinstrumentattemptstolocktoV2,thentoV3,I1,I2,
andI3.

A.1.2 AC/DC

ThePEL105makesACandDCmeasurementsforACandDCdistributionnetworks.ACorDCisselectedbytheuser.

TheAC+DCvaluesareavailableviatheDataViewPELControlPanel.

A.1.3 Neutral Current Measurement

Dependingonthedistributionnetwork,ifthereisnocurrentsensorontheINterminal,theneutralcurrentiscalculated.

A.1.4 “200ms” Quantities

Theinstrumentcalculatesthefollowingquantitiesevery200msbasedonmeasurementsof10periodsfor50Hz,12periods
for60Hz,and80periodsfor400Hz.The“200ms”quantitiesareusedfor:

■ Trendsonthe“1s”quantities

■ Aggregationofthevaluesforthe“1s”quantities(see§A.1.6).

All“200ms”quantitiescanberecordedontheSDcardduringtherecordingsession.

A.1.5 “1s” Quantities (one second) 

Theinstrumentcalculatesthefollowingquantitieseverysecondbasedonmeasurementsof50periodsfor50Hz,60peri-
odsfor60Hz,and400periodsfor400Hz.The“1s”quantitiesareusedfor:

■ Real-timevalues

■ Trends

■ Aggregationofthevaluesfortheaggregatedquantities(see§A.1.6).

■ Determinationofthevaluesandmaximum/minimumforthevaluesoftheaggregatedtrends

All“1s”quantitiescanberecordedontheSDcardduringtherecordingsession.

A.1.6 Aggregation

Anaggregatedquantityisavaluecalculatedforadefined period.Aggregationperiodsalwaysstartonroundedhours/
minutes.Theperiodisoneofthefollowing:1,2,3,4,5,6,10,12,15,20,30,and60minutes.

AllaggregatedquantitiesaresavedontheSDcardduringtherecordingsession.TheycanbedisplayedinthePELControl
Panel.

A.1.7 Minimum and Maximum 

TheMinandMaxaretheminimumandmaximumvaluesobservedduringtheaggregationperiod.Theyarerecordedwith
theirdatesandtimes.TheMaxofsomeaggregatedvaluesaredisplayeddirectlyontheinstrument.
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A.1.8 Energy Calculations 

Energiesarecalculatedeverysecond.Totalenergyisthedemandduringtherecordingsession.Partialenergycanbe
determinedforoneofthefollowingintegrationperiods:1h,1day,1week,or1month.Thepartialenergyindexisavailable
onlyinrealtime.Itisnotrecorded.

Notethattotalenergiesareavailablewiththedataoftherecordedsession.

A.2 Phase Sequence

Everysecond,theinstrumentdeterminesthephasesequence.Ifthephasesequencedoesnotmeetthecriterialistedin

thetablesbelow,theredPhaseSequence LEDblinks.Inaddition,thePhaseSequence iconappearsontheLCD.

Toensureproperphasesequence,thecurrentphasesequence,voltagephasesequence,andcurrentvsvoltagephase
sequenceforthathookupmustallbecorrect.Notethat:

■ PhasesequenceforvoltagechannelsisonlydisplayedwhenvoltagesaredisplayedontheLCD.

■ Phasesequenceforcurrentchannelsonlyisdisplayedwhencurrentsaredisplayed.

■ Phasesequenceforvoltageandcurrentchannelsisdisplayedwhentheotherscreensaredisplayed.

■ LoadorsourceissetbythePELControlPanel.

■ Insomehookups(suchasDC)thephasesequencedoesnotalwaysapply.

Thefollowingtableslistthemeasurementrangesthatensurecorrectcurrentphasesequence,voltagephasesequence,
andcurrentvsvoltagephasesequencerespectively.

A.2.1 Current Phase Sequence 

Hookup

Current 

Phase 

Sequence

Range

1P-2W
(1-Phase2-Wire)

No

1P-3W
(1-Phase3-Wire)

Yes ϕ (I2,I1)=180°±30°

3P-3W∆2
(3-Phase3-Wire∆,2currentprobes)

Yes ϕ (I1,I3)=120°±30°
NoI2currentprobes

3P-3WO2
(3-Phase3-WireOpen∆,2currentprobes)

3P-3WY2
(3-Phase3-WireY,2currentprobes)

3P-3W∆3
(3-Phase3-Wire∆,3currentprobes)

Yes [ϕ (I1,I3),ϕ(I3,I2),ϕ(I2,I1)]=120°±30°
3P-3WO3
(3-Phase3-WireOpen∆,3currentprobes)

3P-3WY3
(3-Phase3-WireY,3currentprobes)

3P-3W∆b
(3-Phase3-Wire∆balanced) No

3P-4WY
(3-Phase4-WireY)

Yes [ϕ (I1,I3),ϕ(I3,I2),ϕ(I2,I1)]=120°±30°
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3P-4WYb
(3-Phase4-WireYbalanced)

No

3P-4WY2
(3-Phase4-WireY2½)

Yes [ϕ (I1,I3),ϕ(I3,I2),ϕ(I2,I1)]=120°±30°

3P-4W∆
(3-Phase4-Wire∆)

Yes [ϕ (I1,I3),ϕ(I3,I2),ϕ(I2,I1)]=120°±30°
3P-4WO∆
(3-Phase4-WireOpen∆)

DC-2W
(DC2-Wire)

No

DC-3W
(DC3-Wire)

No

DC-4W
(DC4-Wire)

No

A.2.2 Voltage Phase Sequence 

Hookup

Voltage 

Phase 

Sequence

Range

1P-2W
(1-Phase2-Wire)

No

1P-3W
(1-Phase3-Wire)

Yes ϕ (V2,V1)=180°±10°

3P-3W∆2
(3-Phase3-Wire∆,2currentprobes)

Yes(onU) [ϕ(U12,U31),ϕ(U31,U23),ϕ(U23,U12)]=120°±10°

3P-3WO2
(3-Phase3-WireOpen∆,2currentprobes)

3P-3WY2
(3-Phase3-WireY,2currentprobes)

3P-3W∆3
(3-Phase3-Wire∆,3currentprobes)

3P-3WO3
(3-Phase3-WireOpen∆,3currentprobes)

3P-3WY3
(3-Phase3-WireY,3currentprobes)

3P-3W∆b
(3-Phase3-Wire∆balanced) No

3P-4WY
(3-Phase4-WireY)

Yes(onV) [ϕ (V1,V3),ϕ(V3,V2),ϕ(V2,V1)]=120°±10°

3P-4WYb
(3-Phase4-WireYbalanced)

No

3P-4WY2
(3-Phase4-WireY2½)

Yes(onV)
ϕ (V1,V3)=120°±10°

NoV2

3P-4W∆
(3-Phase4-Wire∆)

Yes(onU)
�ϕ(V1,V3)=180°±10°

[ϕ (U12,U31),ϕ(U31,U23),ϕ(U23,U12)]=120°±10°3P-4WO∆
(3-Phase4-WireOpen∆)
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DC-2W
(DC2-Wire)

No

DC-3W
(DC3-Wire)

No

DC-4W
(DC4-Wire)

No

A.2.3 Current vs Voltage Phase Sequence

Hookup

Current vs 

Voltage

Phase 

Sequence

Range

1P-2W
(1-Phase2-Wire)

Yes ϕ (I1,V1)=0°±60°forload
ϕ (I1,V1)=180°±60°forsource

1P-3W
(1-Phase3-Wire)

Yes
[ϕ (I1,V1),ϕ(I2,V2)]=0°±60°forload

[ϕ (I1,V1),ϕ (I2,V2)]=180°±60°forsource

3P-3W∆2
(3-Phase3-Wire∆,2currentprobes)

Yes
[ϕ (I1,U12),ϕ(I3,U31)]=30°±60°forload

[ϕ (I1,U12),ϕ(I3,U31)]=210°±60°forsource
NoI2currentprobes

3P-3WO2
(3-Phase3-WireOpen∆,2currentprobes)

3P-3WY2
(3-Phase3-WireY,2currentprobes)

3P-3W∆3
(3-Phase3-Wire∆,3currentprobes)

Yes
[ϕ(I1,U12),ϕ(I2,U23),ϕ(I3,U31)]=30°±60°forload

[ϕ(I1,U12),ϕ(I2,U23),ϕ(I3,U31)]=210°±60°forsource
3P-3WO3
(3-Phase3-WireOpen∆,3currentprobes)

3P-3WY3
(3-Phase3-WireY,3currentprobes)

3P-3W∆b
(3-Phase3-Wire∆balanced)

Yes ϕ(I3,U12)=90°±60°forload
ϕ(I3,U12)=270°±60°forsource

3P-4WY
(3-Phase4-WireY)

Yes
[ϕ(I1,V1),ϕ(I2,V2),ϕ(I3,V3)]=0°±60°forload

[ϕ(I1,V1),ϕ(I2,V2),ϕ (I3,V3)]=180°±60°forsource

3P-4WYb
(3-Phase4-WireYbalanced)

Yes ϕ(I1,V1)=0°±60°forload
ϕ(I1,V1)=180°±60°forsource

3P-4WY2
(3-Phase4-WireY2½)

Yes
[ϕ(I1,V1),ϕ(I3,V3)]=0°±60°forload

[ϕ(I1,V1),ϕ(I3,V3)]=180°±60°forsource
NoV2

3P-4W∆
(3-Phase4-Wire∆)

Yes
[ϕ(I1,U12),ϕ(I2,U23),ϕ(I3,U31)]=30°±60°forload

[ϕ(I1,U12),ϕ(I2,U23),ϕ(I3,U31)]=210°±60°forsource3P-4WO∆
(3-Phase4-WireOpen∆)

DC-2W
(DC2-Wire)

No

DC-3W
(DC3-Wire)

No

DC-4W
(DC4-Wire)

No
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APPENDIX B: MEASUREMENT QUANTITIES

Thefollowingtablelistsallquantitiesmeasuredorcalculatedbytheinstrument,organizedbyhookuptype.Circlesindicate
thatthequantityismeasuredforthehookup.

Forexample,thefirst quantitylistedinthetableisV1(line1voltage).Circlesinthe1P-2Wand1P-3Wcolumnsindicate
V1ismeasuredforsingle-phase2-wireandsingle-phase3-wirehookups.Theabsenceofacircleinthe3P-3W∆bcolumn
indicatesV1isnotmeasuredfor3-phase3-wire∆balancedhookups.

Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

V1 ACRMS      

V2 ACRMS    
=V1

(10) 

V3 ACRMS   
=V1

 

VN ACRMS      

V1 DC   

V2 DC  

V3 DC 

VN DC         

V1

AC+DC
RMS      

V2

AC+DC
RMS   (1) (10) 

V3

AC+DC
RMS  (1)  

VN

AC+DC
RMS      

U12 ACRMS      (1) (10) 

U23 ACRMS   (1)  (1) (10) 

U31 ACRMS   (1)  (1)  

I1 ACRMS     (1)    

I2 ACRMS  (2)  (1)  (1)  
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Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

I3 ACRMS     (1)  

IN ACRMS  (11)   

I1
AC+DC
RMS     (1)    

I2
AC+DC
RMS  (2)  (1)  (1)  

I3
AC+DC
RMS     (1)  

IN
AC+DC
RMS     

I1 DC   

I2 DC  

I3 DC 

IN DC  

V1CF      

V2CF   (1) (10) 

V3CF  (1)  

I1CF         

I2CF  (2)  (1)  (1)  

I3CF   (1)  (1)  

V+      (10)

V-   (4)  (4) (10)

V0   (4)  (4) (10)

I+      

I-   (4)  (4) 

I0   (4)  (4) 
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Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

U0   (4)  (4) (4) (3)

U2   (4)  (4) (4) (3)

I0   (4)  (4)  (3)

I2   (4)  (4)  (3)

F         

P1 AC      

P2 AC   (1) (10) 

P3 AC  (1)  

PT AC (7)      (1)  

P1 DC   

P2 DC  

P3 DC 

PT DC (7)  

P1 AC+DC      

P2 AC+DC   (1) (10) 

P3 AC+DC  (1)  

PT AC+DC (7)      (1)  

PF1      

PF2   (1) (10) 

PF3  (1)  

PFT (7)      (1)  

P+     (1) 

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



90 Power&EnergyLoggerModelPEL105

Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

PU   (4)  (4) 

PH        

Q1      

Q2   (1) (10) 

Q3  (1)  

QT (7)      (1)  

S1 AC      

S2 AC   (1) (10) 

S3 AC  (1)  

ST AC (7)      (1)  

S1 AC+DC      

S2 AC+DC   (1) (10) 

S3 AC+DC  (1)  

ST AC+DC (7)      (1)  

SF1      

SF2   (1) (10) 

SF3  (1)  

SFT (7)      (1)  

N1 AC      

N2 AC   (1) (10) 

N3 AC  (1)  

NT AC (7)      (1)  
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Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

N1 AC+DC      

N2 AC+DC   (1) (10) 

N3 AC+DC  (1)  

NT AC+DC (7)      (1)  

D1 AC      

D2 AC   (1) (10) 

D3 AC  (1)  

DT AC (7)      (1)  

D1 AC+DC      

D2 AC+DC   (1) (10) 

D3 AC+DC  (1)  

DT AC+DC (7)      (1)  

PF1      

PF2   (1) (10) 

PF3  (1)  

PFT (7)      (1)  

Cosϕ1      

Cosϕ2   (1) (10) 

Cosϕ3  (1)  

CosϕT (7)      (1)  

TANϕ     (3)   (10) 
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Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

V1-Hi

i=1to50(6)

%f

     

V2-Hi   (1) (10) 

V3-Hi  (1)  

U12-Hi

i=1to50(6)

%f

     (1) (10) 

U23-Hi   (1)  (1) (10) 

U31-Hi   (1)  (1)  

I1-Hi

i=1to50(6)

%f

    (1)    

I2-Hi  (2)  (1)  (1)  

I3-Hi     (1)  

IN-Hi (2) (11) (4) (2) (2)

V1-Hi

i=1to50(6)

RMS

     

V2-Hi   (1) (10) 

V3-Hi  (1)  

U12-Hi

i=1to50(6)

RMS

     (1) (10) 

U23-Hi   (1)  (1) (10) 

U31-Hi   (1)  (1)  

I1-Hi

i=1to50(6)

RMS

    (1)    

I2-Hi  (2)  (1)  (1)  

I3-Hi     (1)  

IN-Hi (2) (11) (4) (2) (2)

V1-THD %f      

V2-THD %f   (1) (10) 
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Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

V3-THD %f  (1)  

U12-THD %f      (1) (10) 

U23-THD %f   (1)  (1) (10) 

U31-THD %f   (1)  (1)  

I1-THD %f     (1)    

I2-THD %f  (2)  (1)  (1)  

I3-THD %f     (1)  

IN-THD %f (2) (11) (4) (2) (2)

Phase
sequence

I      

V      

I,V         

ϕ(V2,V1)   (9)

ϕ(V3,V2)  (9)

ϕ(V1,V3)  (9)  

ϕ(U23,U12)   (9)  (9) 

ϕ(U12,U31)   (9)  (9) 

ϕ(U31,U23)   (9)  (9) 

ϕ(I2,I1)   (9)  (9)  

ϕ(I3,I2)  (9)  (9)  

ϕ(I1,I3)   (9)  (9)  

ϕ(I1,V1)   (8)    
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Quantities 1P-2W 1P-3W
3P-3W∆2
3P-3WO2
3P-3WY2

3P-3W∆3
3P-3WO3
3P-3WY3

3P-3W∆b 3P-4WY 3P-4WYb 3P-4WY2
3P-4W∆

3P-4WO∆ DC-2W DC-3W DC-4W

ϕ(I2,V2)  
 
 

=ϕ(I1,V1)

ϕ(I3,V3) 
 
 

=ϕ(I1,V1)
 

EPT

Source
AC          (5) (5) (5)

EPT

Load
AC          (5) (5) (5)

EQT Quad1          (5) (5) (5)

EQT Quad2          (5) (5) (5)

EQT Quad3          (5) (5) (5)

EQT Quad4          (5) (5) (5)

EST Source          (5) (5) (5)

EST Load          (5) (5) (5)

EPT

Source
DC (5) (5) (5) (5) (5) (5) (5) (5) (5)   

EPT

Load
DC (5) (5) (5) (5) (5) (5) (5) (5) (5)   

Available

(1)Extrapolated

(2)Calculated

(3)Notarealquantity

(4)Always=0

(5)AC+DCwhenselected

(6)Rank7for400Hz

(7)P1=PT,Q1=QT,N1=NT,D1=DT,S1=ST,PF1=PFT,
Cosϕ1=CosϕT,PF1=PFT

(8)ϕ(I3,U12)

(9)Always=120°

(10)Interpolated

(11)Calculatedormeasuredifacurrentsensoriscon-
nected
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APPENDIX C: POLE MOUNTING

Accessorybrackets(Cat.#2137.81)enableyoutomounttheModelPEL105onautilitypoleorsimilarstructure.

Figure 36

Tomounttheinstrumentonapole,turnitOFFanddetachallleadsandotherconnections.Thendothefollowing:

1. Slidethebracketsontothebottomoftheinstrument.



Figure 37 
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2. Attachthebracketbyinsertingthefourconnectingpinsintotheholesintheinstrumentcase.

3. Insertthefourclipsintotheholesinthepins.

Figure 38

4. Runtwostraps(notincluded)throughtheslotsinthebrackets.Theseslotsare25.4x4mm(1x0.157”).

5. Positiontheinstrumentonthepole,andattachitbyfasteningthestraps.

Figure 39
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GLOSSARY

Symbol/Term Definition

ϕ �

Phaseangle.Forexample:

ϕ (I1,I2)isthephaseanglebetweenline1currentandline2current.

ϕ (I1,V1)isthephaseanglebetweenline1currentandline1voltage.

ϕ (U31,U23)isthephaseanglebetweenphase3-to-phase1voltageandphase2-to-phase
3voltage.

ϕ (V1,V2)isthephaseanglebetweenline1voltageandline2voltage.

A(Ampsor
Amperes)

Unitofmeasureforcurrent.Forexample:

AACisACcurrent.

ADCisDCcurrent.
AC Alternatingcurrent.

CF
Crestfactorincurrentorvoltage.ThisistheratioofthePeakvalueofasignaltotheRMSvalue
(Peak/RMS).

Cosϕ Cosineofthephaseshiftofthefundamentalvoltagewithrespecttothefundamentalcurrent.

DC Directcurrent.

E

Energy.Forexample:

EPisactiveenergy.

EP+isconsumedactiveenergy.

EP-isgeneratedactiveenergy.

EQisreactiveenergy.

ESisapparentenergy.

ES+isconsumedapparentenergy.

ES-isgeneratedapparentenergy.

F(Frequency) NumberofACvoltageorcurrentcyclesinonesecond,measuredinHertz(Hz).

Fundamental
frequency

PrimaryfrequencyoftheACelectricalnetwork,typically50Hz,60Hz,or400Hz.

Harmonics
Voltagesandcurrentsatfrequenciesthataremultiplesofthefundamentalfrequency.Harmon-
icsdistortthefundamentalwaveformandcanaffecttheperformanceofelectricalequipment
andcomponents.

HarmonicOrder
Ratioofthefrequencyoftheharmonictothefundamentalfrequency;expressedasawhole
number.Forexample,ina60Hzsystemthe1stharmonicorder=60Hz,3rdorder=180Hz,5th
order=300Hz,andsoon.

Hz(Hertz)
Unitofmeasurementforfrequency,representingthenumberofcyclespersecond.Forexam-
ple,60Hzequals60cyclespersecond.
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Symbol/Term Definition

I

Current.Forexample:

I1isline1current.

INisneutralcurrent.

I-CFcrestfactorofcurrent(Peak/RMS).

I-THDtotalharmonicdistortionofcurrent.

L Line(phase).Forexample,L1isline1orphase1.

MAX
Maximumvalue.Typically,thisrepresentsthemaximummeasurement during a specified time 

interval.

MIN Minimumvalue.

Nominalvoltage Referencevoltageoftheelectricalnetwork.

P Activepower(W).

PF(PowerFactor) Ratioofactivepowertoapparentpower(W/VA).

Phase TemporalrelationshipbetweencurrentandvoltageinACcircuits.

Q Reactivepower(var).

RMS(RootMean
Square)

Squarerootofthemeanofthesquaresoftheinstantaneouscurrentorvoltagevaluesduringa
specified interval.

S Apparentpower(VA).

TAN Tangentofthephaseanglebetweencurrentandvoltage.

Tanϕ Ratiobetweenreactivepowerandactivepower(var/W).

THD
(TotalHarmonic
Distortion)

RatiobetweenthesumofallharmonicRMSvaluesandtheelectricalnetwork’sfundamental
RMS,expressedasapercentageofthefundamental.Forexample:

THD_Iistotalharmonicdistortionforcurrent.

THD_I1istotalharmonicdistortionforphase1current.

THD_Vistotalharmonicdistortionforvoltage.

THD_V1istotalharmonicdistortionforphase1voltage.

THD_U12istotalharmonicdistortionforvoltagebetweenphase1andphase2.

U

Phase-to-phasevoltage.Forexample:

U12isphase1tophase2voltage.

U1-Hnisphase-to-phasevoltagevalueorpercentageforharmonicrankn.

U12-THDistotalphase1-to-phase2voltageharmonicdistortion.

U-CFisphase-to-phasevoltagecrestfactor.

Uhisphase-to-phasevoltageharmonic.

V

Voltage.Forexample:

V1isline1voltage.

VACisACvoltage.

V-CFisvoltagecrest(peak)factor.

VDCisDCvoltage.

VNisneutralvoltage.

V-THDistotalharmonicdistortionofphase-to-neutralvoltage.

VUNBisphase-to-neutralvoltageunbalance,expressedinpercent.
VA Apparentpower,expressedinvolt-amperes.
var Reactivepower,expressedinvolt-amperes.
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Symbol/Term Definition

varh Reactiveenergy,expressedinvolt-amperes.
Vh Phase-to-neutralvoltageharmonic.
VNE Voltageatneutral(VN)
W
(Watt)

Unitofmeasureforpower.
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REPAIR AND CALIBRATION

Toensurethatyourinstrumentmeetsfactoryspecifications, werecommendthatitbescheduledtobesentbacktoour
factoryServiceCenteratone-yearintervalsforrecalibration,orasrequiredbyotherstandardsorinternalprocedures.

Forinstrumentrepairandcalibration:

YoumustcontactourServiceCenterforaCustomerServiceAuthorizationNumber(CSA#).Thiswillensurethatwhen
yourinstrumentarrives,itwillbetrackedandprocessedpromptly.PleasewritetheCSA#ontheoutsideoftheshipping
container.Iftheinstrumentisreturnedforcalibration,weneedtoknowifyouwantastandardcalibration,oracalibration
traceabletoN.I.S.T. (Includes calibration certificate plus recordedcalibrationdata).

Costsforrepair,standardcalibration,andcalibrationtraceabletoN.I.S.T.areavailable.

NOTE:YoumustobtainaCSA#beforereturninganyinstrument.

TECHNICAL AND SALES ASSISTANCE

Ifyouareexperiencinganytechnicalproblems,orrequireanyassistancewiththeproperoperationorapplicationofyour
instrument,pleasecall,fax,ore-mailourtechnicalsupportteam:
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LIMITED WARRANTY

TheModelPEL105iswarrantedtotheownerforaperiodoftwoyearsfromthedateoforiginalpurchaseagainstdefects
inmanufacture.ThislimitedwarrantyisgivenbyAEMC®Instruments,notbythedistributorfromwhomitwaspurchased.
Thiswarrantyisvoidiftheunithasbeentamperedwithorabused,orifthedefectisrelatedtoservicenotperformedby
AEMC®Instruments.

PleaseprinttheonlineWarrantyCoverageInformationforyourrecords.

WhatAEMC®Instrumentswilldo:
Ifamalfunctionoccurswithinthetwo-yearperiod,youmayreturntheinstrumenttousforrepair,providedwehaveyour
warrantyregistration information on file or a proofofpurchase.AEMC®Instrumentswill,atitsoption,repairorreplace
thefaultymaterial.

WARRANTY REPAIRS

WhatyoumustdotoreturnanInstrumentforWarrantyRepair:

First, requestaCustomerServiceAuthorizationNumber (CSA#)byphoneorbyfaxfromourServiceDepartment (see
addressbelow),thenreturntheinstrumentalongwiththesignedCSAForm.PleasewritetheCSA#ontheoutsideofthe
shippingcontainer.Returntheinstrument,postageorshipmentpre-paidto:

Caution:Toprotectyourselfagainstin-transitloss,werecommendyouinsureyourreturnedmaterial.

NOTE:YoumustobtainaCSA#beforereturninganyinstrument.
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