
ECE 333 
 
Final Exam – Spring 2002  (2-sided class sheet allowed), 3 hours.  Work problems in exam book. 
________________________________________________________________________________ 
 
Problem #1    (35 points)  
 
A balanced, 3-phase, 4-wire, 208 Volt (line-line), Wye-connected source serves a balanced, 3-phase, 4-
wire, Wye-connected lagging power factor load.  A variable 3-phase capacitor bank is connected 
across the load in a Delta configuration.  Measurements of the source line current for two values of 
capacitor Vars (3-phase) are: 
 
For capacitor Vars (3-phase) =     0,  the source line current = 4.0 Amps 
For capacitor Vars (3-phase) = 600,  the source line current = 3.0 Amps 
 

(a) How many Vars (3-phase) does the load consume by itself? 
 
(b) How many Watts (3-phase) does the load consume? 
 
(c) What would the source line current be if the capacitors produced 1,200 Vars? 

________________________________________________________________________________ 
 
 
Problem #2  (35 points) 
 
A 7200/240 Volt single-phase transformer is rated at 50 kVA, and has negligible resistance (and 
you may neglect all shunt parameters). 
 
Compute the smallest %Z possible that will limit the voltage drop (magnitude) to not more than 2% 
when the load current is rated at unity power factor and rated voltage is applied to the 7,200 Volt 
side, AND, WILL ALSO limit the short-circuit current (with rated voltage on the 7,200 Volt side) 
to not more than 20 times rated. 

 
________________________________________________________________________________ 
  
Problem #3  (30 points)  
 
A balanced, symmetrical, 2 HP, 3-phase, Y-connected, 60 Hz, 6-pole, 208 Volt (line-line) induction 
motor has a no-load line current of 3 Amps and a full-load line current of 5 Amps.  The full-load speed 
is 1080 RPM.   
 

(a) What is the frequency of the rotor currents at full load? 
 

(b) Find two estimates of the rotor resistance referred to the stator. 
 
 
 

(OVER) 



________________________________________________________________________________ 
 
Problem #4  (35 points)  
 
A 3-phase, 6-pole, 60 Hz, synchronous generator has an open-circuit voltage of 120 Volts (line-
neutral) with 3.0 Amps of field current.  If this generator is synchronized to a 120 Volt (line-
neutral), 60 Hz source and the field current is reduced to 1 Amp, the line current is 5 Amps at no 
load (P=0). 
 
If the machine is operated as a motor at this field current (1 Amp), what is the maximum possible 
load (3-phase Watts) that can suddenly be applied to the shaft? 
 
________________________________________________________________________________ 
 
Problem #5  (35 points) 
 
A 28 V shunt DC motor with Ra = 1.0 Ohm and RSH = 100 Ohm, Kf

SH = 1.2 Ohm-Seconds/Radian.  
Neglect residual voltage and saturation. 
 

(a)  What is the no-load speed at rated voltage? 
 

(b)  How much resistance should be added to the shunt field to bring the no-load speed to 100 
       Radians/Sec? 

 
(c)  Using the shunt field resistance from (b), what is the speed when the machine is loaded with 
      a shaft torque of 3 NM? 

 
 
 
Problem #6  (30 points) 
 
A 240 Volt shunt DC motor with an armature resistance of 4 Ohms is driving a 3-phase, 6 pole, 60 
Hz, 208 Volt (line-line) synchronous generator.  Before the open-circuited generator is 
synchronized to the grid, the shunt field rheostat is used to control the speed.  When the shunt field 
resistance plus rheostat is 200 Ohms, the motor turns at 1000 RPM. 
 

(a) What is the value of the DC machine shunt field resistance plus rheostat needed to increase 
the speed to 1200 RPM before synchronizing the generator?  Neglect friction, windage, 
residual voltage, and use a linear model. 

 
(b) When the generator has been synchronized, what happens when the DC machine shunt field 

resistance plus rheostat is increased to 275 Ohms?  Be as specific as you can in describing 
exactly what happens – use words and numbers. 

 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for IEEE Xplore. Created 15 December 2003.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


