Namethedifferentessentialtorquesinindicatinginstruments.(Remembering, COL1)
o Deflectingtorque
o Controlling torque
J Dampingtorque

Namethetypesofinstrumentsusedformakingvoltmeterandammeter.(Remembering,
CO1)

PMMCtype

Movingiron type

Dynamometertype

Hotwiretype

Electrostatictype

Inductiontype.

StatetheadvantagesofPMMZCinstruments. (Remembering,CO1)

o Uniformscale.

o Nohysteresisloss

. Veryaccurate

o Highefficiency.
StatethedisadvantagesofPMMCinstruments. (Remembering,CO1)

o Cannotbeusedforacm/s

o Someerrors arecausedbytemperaturevariations.

Statetheapplicationsof PMMCinstruments.(Remembering,CO1)
o Measurementsofdcvoltageandcurrent
o Usedindcgalvanometer.

HowtherangeofinstrumentcanbeextendedinPMMCinstruments.(Remembering,
CO01)

o Inammeterbyconnectingashunt resister

o Involtmeter byconnectingaseries resister.

Statetheadvantagesof Dynamometertypeinstruments.(Remembering,CO1)
o Can beusedforboth dcand acm/s.
o Freefromhysteresis andeddycurrenterrors.

Statetheadvantagesof Movingirontypeinstruments.(Remembering,CO1)
o Less expensive
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o Can beusedforboth dcandac

o Reasonablyaccurate.
StatetheadvantagesofHotwiretypeinstruments.(Remembering,CO1)

o Can beusedforboth dcandac

o Unaffectedbystraymagneticfields

o Readingsareindependentof frequencyandwaveform.

DefineMeasurement.(Remembering,CO1)

Measurement is the process of assigning a number to an attribute (or phenomenon)
according to a rule or set of rules. The term can also be used to refer to the result
obtained after performing the process.

SI(InternationalSystemofUnits)(Remembering,COL1)

The Sl units for the four basic physical quantities: length, time, mass, and temperature
are:

metre(m):Slunit oflength

second(s):Slunit of time

kilogram(kg) :Slunit ofmass

kelvin(K):Slunit of temperature

el NS =

There are two types of Sl units, base and derived units. Base units are the simple
measurementsfortime, length, mass,temperature,amountofsubstance,electriccurrent  and
light intensity. Derived units are made up of base units, for example, density is kg/m®.

What are the constructional parts of dynamometer type wattmeter?
(Remembering, CO2)

o Fixedcoil

o MovingColl

o Currentlimitingresister

o Helicalspring

o Spindleattachedwithpointer

o Graduatedscale
Writedownthedeflectingtorqueequationindynamometertypewattmeter.(Remember
ing, CO2)
TdaVICosd

StatethedisadvantagesofDynamometertypewattmeter.(Remembering, CO2)
o Readingsmaybe affectedbystraymagnetic fields.
o Atlowpower factoritcauses error.

Nametheerrorscaused inDynamometertypewattmeter.(Remembering, CO2)
Errorduetopressurecoil inductance

Errorduetopressure coil capacitance

Errorduetomethods ofconnection

Errorduetostraymagneticfields

Errordue toeddycurrent.
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Howtheerrorscausedbypcinductanceiscompensated.(Remembering,CO2)
Byconnectingacapacitor inparallel tothe resister.

How the errors caused by methods of connection is compensated? (Remembering,
CO2)
Byusingcompensating coil.

Namethemethodsusedforpowermeasurementinthreephasecircuits.(Remembering,
CO2)
(i) singlewattmeter method
(if) Twowattmeter method
(iii) Threewattmetermethod.

What are the special features to be incorporated for LPFwattmeter?
(Remembering, CO2)

o Pressurecoilcircuit

o CompensationforPressurecoilcurrent

o CompensationforPressurecoilinductance.
DefinePhantomloading.(Remembering,CO2)
Methodbywhichenergizingthepressurecoilcircuitandcurrentcoilcircuitsseparately is
called phantom loading.

Statetheuseof phantomloading.(Remembering,CO2)
Powerlossis minimized.

NamethemethodsusedinWattmetercalibration.(Remembering, CO2)
o Bycomparingwithstdwattmeter.
o Byusingvoltmeterammetermethod.
o ByusingPotentiometer.

Whatarethetypesofenergymeters?(Remembering,CO2)
o Electrolyticmeters
o Motormeters.
o Clock meters

Nametheconstructionalpartsofinductiontypeenergymeter.(Remembering, CO2)
Currentcoilwithseries magnet

Voltagecoil with shunt magnet

Al disc

Brakingmagnet

Registeringmechanism.

Howvoltagecoilisconnectedininductiontypeenergymeter.(Remembering, CO2)
Itisconnectedinparalleltosupplyand load.

Howcurrentcoilisconnectedininductiontypeenergymeter.(Remembering, CO2)
Itisconnectedinseriestotheload.
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WhyAldiscisusedininductiontypeenergymeter.(Remembering,CO2)
Aluminumisanonmagneticmetal.

Whatisthepurposeofregisteringmechanism.(Remembering,CO2)
It gives avaluablenumberproportionaltothe rotations.

Whatisthepurposeofbraking mechanism.(Remembering,CO2)
It provides necessarybrakingtorque.

Definecreeping.(Remembering,CO2)
Slowbut continuousrotation ofdisc whenpcisenergized andccisnot energized.

StatethereasonwhyholesareprovidedinAluminumdisc.(Remembering, CO2)
Toavoid creepingholesareprovidedon both sides of Al. disc.

Definevoltmeter.(Remembering,CO2)

A voltmeter is an instrument used for measuring the electrical potential difference
between two points in an electric circuit. Analog voltmeters move a pointer across a
scale in proportion to the voltage of the circuit; digital voltmeters give a numerical
display of voltage by use of an analog to digital converter.

Draw a schematic diagram of voltmeter and ammeter with a simple circuit.
(Remembering, CO2)

The voltmeter symbol is seen in this example circuit diagram. A voltmeter (V) and an

ammeter (A) are shown measuring a voltage and a current respectively, in a simple

series circuit.

Voltmeter

Battery am N LED

DefineAnalogVoltmeter.(Remembering,CO2)
Voltmeters operating on the electrostatic principle use the mutual " R~y
repulsion between two charged plates to deflect a pointer attached to a

spring. Meters of this type draw negligible current but are sensitive to
voltages over about 100 volts and work with either alternating or direct
current.

Amovingcoilgalvanometerofthed' Arsonvaltype.

o Thered (lefttwo)wirecarries the current tobemeasured.
o Therestoringspringis shown in green (Right).
o Nand S arethenorth andsouthpoles ofthe magnet.

24. Classifythetypesof Voltmeters.(Remembering,CO2)

o Analogvoltmeter
o Digitalvoltmeter


http://en.wikipedia.org/wiki/Electrical_potential
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VacuumTube Voltmeter
Potentiometer

25. DefineElectricalMeasurements.(Remembering,CO2)
Electrical measurements is the set of the methods, devices and calculations aimed to
measure electrical quantities.

Measurableindependentandsemi-independentelectricalquantities comprise:

Voltagebythemeansofvoltmeter

Electriccurrentbythe means of ampermeter
Electricalresistanceandelectricalconductancebythemeansofohmmeter
Electricalreactance andsusceptance bythemeansofohmmeter
Magnetic flux

Electricalcharge bythemeans of electrometer
Magneticfieldbythemeans of Hall sensor

Electric field

Electricalpower bythemeansof electricitymeter
S-matrixbythe meansofnetworkanalyzer(electrical)
Electricalpower spectrumbythe means ofspectrum analyzer

Measurabledependentelectricalquantitiescomprise:

Inductancedefined as frequencyproportionalitycoefficient forreactance
Capacitancedefinedasreciprocalfrequencyproportionalcoefficientfor reactance
Electricalimpedancedefinedasvectorsumofelectricalresistanceand electrical
reactance

Phasebetweencurrentandvoltageandrelatedqualityfactor

Electricalspectral density

Electricalphase noise

Electricalamplitudenoise

Transconductance

Transimpedance

Electricalpowergain

Voltagegain

Currentgain

Frequency

26.  DefineElectronicsMeasurements.(Remembering,CO2)
In electronics, a meter is an instrument for displaying the magnitude of one of a wide
variety of quantities in electrical circuits. The term can refer to either an
electroniccomponent that is part of a larger device, or a free-standing test instrument.

Amultimeterisageneral-purposetestinstrument.

Avoltmeter isa specializedmeter measuringvoltage.

Anammeteris a specialized meter measuringelectriccurrent.
Anohmmeterisaspecializedmetermeasuringelectrical resistance.

Awattmeter is a specializedmeter measuringelectric power.
Acapacitancemeteris a testinstrument measuringcapacitance.

An LCR meter is a test instrument that measures inductance, capacitance, and
resistance.

Anelectrometerisatestinstrumentmeasuring electriccharge.
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o A clamp meter is an AC current-measuring test instrument that clamps around
a wire.

o AVUmeteris a specialized meter measuringvolume ofaudio signals.

o AnEMFmeteris atest instrumentformeasuring electromagneticfields.

o An SWR meter is a test instrument for measuring the standing wave ratio of a
radio transmitter and its antenna.

o AnSmeterisacomponentofaradioreceiverthatdisplaysthereceived signal's
strength.

o Anelectricmeterandsmartmeterareinstrumentsthatmeasuretheelectricpower
delivered to a customer by a utility for billing purposes.

o Agriddipmeter,ordipmeter,isatestinstrumentformeasuringthe
resonancefrequency of radio circuits.

o Amicrowavepowermeterisatestinstrumentformeasuringthepowerof microwave
signals.

o Atimedomain reflectometerisa testinstrumentforfindingfaultsin cables.

o A galvanometer is a mechanical moving-pointer type meter, especially an old
one or its motive mechanism used as a component in other devices.

Measuring theB-Field

Devicesusedtomeasure thelocalmagnetic fieldarecalled magnetometers. Important
classes of magnetometers include using a rotating coil,Hall effect magnetometers,
NMRmagnetometer,SQUID magnetometer, and a fluxgate magnetometer. The
magnetic fields of distant astronomical objects can be determined by noting theireffects
on local charged particles. For instance, electrons spiraling around a field line produce
synchotron radiation which is detectable in radio waves.

StateElectrometer.(Remembering, CO2)

An electrometer is an electrical instrument for measuring electric charge or electrical
potential difference. There are manydifferent types, ranging from historical hand-made
mechanical instruments to high-precision electronic devices. Modern electrometers
based on vacuum tube or solid statetechnologycan beusedto makevoltageand charge
measurements with very low leakage currents, down to 1 femtoampere.

DefinelnstrumentT ransformer.(Remembering,CO2)

Instrument transformers are used for measuring voltage and current in electricalpower
systems, and for power system protection and control where a voltage or current is too
large to be conveniently used by an instrument, it can be scaled down to a standardized,
low value. Instrument transformers isolate measurement, protection and control
circuitry from the high currents or voltages present on the circuits being measured or
controlled.

DefineCurrentTransformerand Potential Transformer. (Remembering, CO2)

o Current Transformer is a transformer designed to provide a current in its
secondary coil proportional to the current flowing in its primary coil.

o Voltage transformers (VTs), also referred to as "potential transformers™ (PTs),
are designed to have an accurately-known transformation ratio in both
magnitude and phase, overa rangeofmeasuringcircuit impedances. Avoltage
transformer is intended to present a negligible load to the supply being
measured. The low secondary voltage allows protective relay equipment and
measuring instruments to be operated at a lower voltages.
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Statetheadvantagesofinstrumenttransformers.(Remembering,CO2)
o Usedfor extension of range
J Powerlossis minimum
o Highvoltage andcurrentscanbe measured.

Statethedisadvantageofinstrumenttransformers. (Remembering,CO2)
Cannotbe used fordcmeasurements.

Whataretheconstructionalpartsofcurrenttransformer?(Remembering,CO2)
o Primarywinding
J Secondarywinding
o Magneticcore.

Nametheerrorscaused incurrenttransformer.(Remembering,CO2)
o Ratioerror
o Phaseangleerror

Defineratioerror.(Remembering,CO2)
Theratioofenergycomponentcurrentandsecondarycurrentisknownastheratio error.

36. How thephaseangleerroriscreated.(Understanding,CO2)

Itis mainlydueto magnetizingcomponent ofexcitation current.

Statetheuseofpotentialtransformer..(Remembering,CO2)
o Usedform/s ofhigh voltage
o Usedforenergizingrelaysandprotective circuits.

Nametheerrorscaused inpotentialtransformer.(Remembering,CO2)
o Ratioerror
o Phaseangleerror.

How theCTandPTareconnectedinthecircuits.(Understanding,CO2)
CTisconnectedinseries andPT isconnectedinparallel.

Namethecomponentsofironloss.(Remembering,CO2)
o Eddycurrent loss
o Hysteresisloss.

Definestandardization.(Remembering)
It is the process by which adjusting the current flows through the potentiometercoil to
make the voltage across the std cell is equal.

Classifyresistance. (Remembering)
o Low resistance
o Medium resistance
o Highresistance
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Whatistherangeof mediumresistance?(Remembering)
Resistanceofabout 1ohmto 100kiloohms iscalledmedium resistance.

Namethemethodsusedforlow resistancemeasurement.(Remembering)

o Ammeter—voltmeter method

o Potentiometermethod

o Kelvindoublebridgemethod

o Ohmmeter method.
Namethemethodsusedformediumresistancemeasurement.(Remembering)
Ammeter—voltmetermethod
Substitution method
Wheatstonebridge method
Careyfosterbridgemethod.

Wherehighresistancem/sisrequired?(Remembering)
o Insulationresistanceofcables
o Highresistancecircuit elements
o Volume resistivityof a material
J Surfaceresistivity.

Statetheadvantagesof\Wheatstonebridgemethod.(Remembering)
o Freefromerrors
o Thebalanceis quitindependent ofsourceemf

Statetheadvantagesof Kelvindoublebridgemethod.(Remembering)
Errors owing to contact resistance, resistance of leads can be eliminated by using
thisKelvin double bridge.

Whataretheconstructionalfeaturesofdoctorohmmeter?(Remembering)
. Permanentmagnet
o Currentcoil
o Pressurecoil
. Battery
o Pointerwithgraduated scale.

Definemegger.(Remembering)
Themeggerisaninstrumentusedforthemeasurementofhighresistanceand insulation
resistance.

Namethepartsofmegger.(Remembering)
Itconsistsof ahand drivendc generator andadirectreadingtrueohm meter.

Whatistherangeof lowresistance?(Remembering)
Resistanceofabout 1ohm andunder areincludedinthis class.

Whatistherangeof mediumresistance?(Remembering)
Resistanceof 100 kiloohms andaboveareusuallytermedas high resistance.

Whatrangesofresistancecanbemeasuredbyusingdoctorohmmeter. (Remembering)
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Oto 500micro ohms
Oto 5 milli ohms
Oto 50 milli ohms
Oto 500 milli ohms
0 to 5 ohms.

Howresistanceismeasuredindirectdeflectionmethod.(Understanding)
Thedeflectionofgalvanometerconnectedinserieswiththeresistancetobemeasured gives a
measure of the insulation resistance.

Classifythecablesaccordingtotheirsheathing.(Remembering)
. Armouredcables
o Unarmoured cables.

Nametheleadspresentinmegger.(Remembering)
. Earthlead
. Linelead
J Guard lead.

How resistanceismeasuredbyusingohmmeter method.(Understanding)
o Seriesohmmetermethod
o Shuntohm meter method.

Howresistanceismeasuredin lossofchargemethod.(Understanding)
Inthismethodacapacitorischargedanddischargedforaspecifictimeperiodand from this
resistance is measured.

Statethebalanceequation usedinbridgemethods.(Remembering)
Theproductsofoppositebranchresistancesareequal.

Statetheadvantagesofprice’sguardwiremethod.(Remembering)
In this method leakage current does not flows through the meter and therefore it gives
accurate reading.

How theearthresistanceismeasured.(Remembering)
Byusingearth megger thevalue ofsurfaceearth resistancecan be measured.

Statethebalanceequation usedin acbridges.(Remembering)
Theproductsofopposite branchimpedancesareequal.

Namethebridgecircuitsusedforthem/sofselfinductance.(Remembering)
Maxwell’sbridge

Maxwell-WeinBridge

Anderson bridge

Hay’sbridge.

Namethebridgecircuitsusedforthem/sofcapacitance.(Remembering)
J DeSauty’s bridge
o ScheringBridge
o Wein bridge
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Namethebridgecircuitsusedforthem/sofmutualinductance.(Remembering)
o TheHeavisideCampbellbridge
o TheCampbell bridge.
Whichtypeof detectorisusedin acbridges?(Understanding)
Vibrationgalvanometersareused.

Nametheacsourcesusedinacbridges.(Remembering)

o ACsupplywithstep-downtransformer

o Motordriven alternator

o Audio frequencyandradio frequencyoscillator.
Inwhichcases audiofrequencyoscillators areusedas acsource. (Understanding)
Forhigh frequencyacrequirementaudio frequencyoscillators areused.

Namethesourcesof errors in acbridgem/s. (Remembering)
Errors dueto straymagneticfields

Leakageerrors

Eddycurrenterrors

Residualerrors

Frequencyandwaveformerrors.

StatetheadvantagesofMaxwell-wein bridge. (Remembering)
Thebalanceequation isindependent offrequencyand thereforemoreaccurate.

StatethedisadvantageofMaxwell-wein bridge. (Remembering)
Thismethodneedsastdvariablecapacitor.VariableCapacitoriscostliest.

StatethedisadvantagesofHay’sbridge.(Remembering)
Thebalanceequationisdependentoffrequencyandthereforeanychanges infrequency will
affect the m/s.

Statetheuseof Wein bridge.(Remembering)
Itisusedfor them/sof unknowncapacitanceandfrequency.

WhatistheuseofCampbellbridge?(Remembering)
Thisis used forthem/s of mutual inductance.

Whatismeantbyinductometer? (Remembering)
Thestdvariablemutualinductancemeteriscalledas inductometer.

DefineQ-factorof thecoil.(Remembering)
Itistheratio betweenpowerstoredinthe coil tothepower dissipatedinthecoil.

Namethefaultsthatoccursin cables.(Remembering)
o Breakdownofcableinsulation
o Shortcircuit fault
o Openconductorfault.

Nametheloop test methodsusedin location offault.(Remembering)
o Murraylooptest
o Varleylooptest.

10
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Howleakageerrorsareminimizedin acbridgecircuits.(Understanding)
Byusinghighgradeinsulation.
Statetheuseof acbridges.(Remembering)
ACbridgesareusedforthem/s ofself andmutualinductance and capacitance.
UNIT=I

1. Explain Classification of Instrument

2. Explain deflecting, controlling and damping torques
explain PMMC with expression for the deflecting torque and control torque

Errors and compensations advantages and disadvantages

4.

explain moving iron expression for the deflecting torque and control torque

Errors and compensations advantages and disadvantages

5.

explain Electrostatic expression for the deflecting torque and control torque

Errors and compensations advantages and disadvantages

6.extension of range of instruments(ammeter,voltmeter)

UNIT -1

1.

2.

3.

4.

1.

explain with neat diagram Principle and operation of D.C. Crompton’s
potentiometer  standardization advantages and disadvantages with
applications(unknown resistance, current, voltage)
explain with neat diagram Principle and operation of polar type advantages and
disadvantages with applications

explain with neat diagram Principle and operation of gall tinselly
standardization advantages and disadvantages with applications

explain with neat diagram Principle and operation of CT and PT

UNIT-IH
explain  Single phase dynamometer wattmeter with expression for the
deflecting torque and control torque Errors and compensations advantages and
disadvantages
Measurement of active and reactive power in balanced and unbalanced
systems
explain  power factor meters with expression for the deflecting torque and
control torque Errors and compensations advantages and disadvantages
explain  Single phase induction type energy meter with expression for the
driving and braking torques Errors and compensations advantages and
disadvantages

UNIT-IV

cuokrwbhPE

explain with neat diagram of wheat- stone’s bridge

explain with neat diagram of high resistance (megger)

explain with neat diagram Kelvin’s double bridge for measuring low resistance
explain with neat diagram Maxwell’s bridge, Hay’s bridge

explain with neat diagram Anderson’s bridge

explain with neat diagram Desaunty’s Bridge — Wien’s bridge — Schering
Bridge

11
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UNIT-V
Explain Definition of transducers, Classification of transducers

Explain Advantages of Electrical transducers,
Explain Characteristics and choice of transducers
explain with neat diagram Principle and operation of LVDT and LVDT

Applications

explain with neat diagram Principle and operation of capacitor pressure
transducers(strain gauge),
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