


Contents

Forewordvii

Author'sPrefaceviii

ListofSymbolsxi

1.BasicPrinciplesofProtectiveRelays1

Operatingcharacteristicsandequations.Typesofprotection.Leveldetectors,
timingcircuitsandcomparators.Dualityofphaseandamplitudecomparators.

2.DevelopmentofStaticRelays25

Earlyelectronicrelays.Semiconductorrelays.ComparisonofstaticandElectro-

magneticrelays.Reliabilityofstaticrelaysandtheircomponents.

3.BasicSemiconductorDevicesandCircuits48

Semiconductordevices.Amplifiercircuits.Compensationfortemperatureerrors,

etc.Operationalamplifiers.Integratedcircuits.Thyristors.Unijunctionandfield
effecttransistois.Logic.Buildingblockcircuits.Multivibrators.Voltageregula-

tors.Symmetricalcomponentfilters.Smoothingcircuits.Seriesandparallel
resistanceandreactance.

4.Comparators87

Amplitudecomparators.Phasecomparators.Directcomparison.Integrated

comparison.Phase-splittingmethods.Vectorproductdevices.Effectofoffset
wavesuponcomparators.

5.OutputDevices;D.C.Supply;

TransientOvervoltages130

Trippingcircuitsanddevices,d.c.suppliesfortransistors.Causesandeffectsof

transientovervoltages.Methodsofdivertingorsuppressingthem.

6.PowerSystemFaults150

Types,causesandfrequencyoffaultsonlines,cables,generators,motors,trans-
formersandbuses.Determinationofrelaycurrentsandvoltagesduringfaults.

Faultresistance.

7.CurrentandPotentialTransformers172

Errorduetomagnetizingcurrent.Effectsofmagneticsaturation,d.c.offsetand

secondaryburdenuponc.t.accuracy.Linearandsegmentalcouplers.Magnetic

p.t'sCapacitorp.t's.Errorsinp.t's.Lossofa.c.potential.

8.OvercurrentDirectionalRelays189

Operatingprinciplesofstatictime-currentrelays.Timingandresettingcircuits.
Adjustmentofcharacteristics.Templateandcomputersetting.Directional

relays.Staticoperationindicators.



9.DifferentialRelays207

Basicprinciples:Longitudinal,transverseandmulti-inputdifferentialcom-
paratorcircuits.Applicationstogenerators,transformers,busesandlines.

Effectofc.t.errorsandprimarycurrenttransients.Summationc.t.versus

sequencefitter.

10.DistanceRelays230

Inputstophaseandamplitudecomparators.Typesofdistancerelay;their

equationsandcharacteristics.Specialtypes.Conicsectioncharacteristics.
Quadrilateralcharacteristics.Distancerelayswithlinearcouplers.

11.Steady-stateSourcesof269

DistanceRelayError

Effectoffaultresistancewithdouble-endfeed.Effectofpowertransferand
powerswings.Parallellines.Transientsinfaultcurrent.

12.Multi-inputComparators303

Conicsectioncharacteristics.Hybridcomparators.Multi-lateralcharacteristics.

Polyphasephasecomparators.Polyphaseamplitudecomparators.Phase
sequencecomparators.

13.Heating,HarmonicsandLoad-Shedding329

Overheatingofelectricalapparatus.Thermalprotectionoflines,cables,motors,

alternatorsandtransformers.Harmonicrelaying.Sensitivegroundfaultdetector.

Harmonicprotectionoflines,transformersandindustrialequipment.

14.E.H.V.LineProtection356

Specialfeatures.Faultincidence.Speedandreliabilityofrelays.Back-upprotec-

tion.Transientovervoltages.Auto-reclosing.E.H.V.c.t.'s.

15.PilotDifferentialProtection372

Performanceonfaults,chargingcurrentandpowerswings.Relaycharacteristics.

Protectionofmulti-endedlines.Applicationofwiredpilotandphase-comparison
carrierpilotsystems.

16.TheFuture420

Miniaturization.Fastertripping.Communicationchannels.Useofcomputers
inautomaticprotection.Othercomputeruses.Faultlocation.Powerfrom
groundwires.Newfields.

References425

Index431




	page1
	page2
	page3
	page4

