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Calhoon MEBA Engineering School

Electrical Troubleshooting Course
Part B

Course Outline
rev:  11/08/95

Subject Area Hours

Lecture Laboratory

0 Orientation 2.0 0.5
0.1 Indoctrination 1.0
0.2 Course Orientation 1.0
0.3 Lab Station Assignment/Checkout 0.5

1 Test Equipment 1.0 3.0
1.1 The Simpson 260 VOM 0.25 1.5
1.2 The Fluke 85 DMM 0.25 1.5
1.3 Meter Safety 0.2
1.4 The Wiggins Tester 0.3

2 R, L & C Components 1.25 1.0
2.1 Resistance and Color Codes 0.25 1.0
2.2 Coils, Inductance and CEMF 0.5
2.3 Capacitors and RC Time Constants 0.25
2.4 Diodes, SCRs and TRIACs 0.25

3 Circuits 3.75
3.1 The Concept of Voltage 0.25
3.2 Current Flow 0.25
3.3 Continuity 0.25
3.4 DC vs. AC 0.25
3.5 Ohm’s Law and Power 0.5
3.6 Powers of Ten 0.25
3.7 The Concept of Grounding 0.5
3.8 Open and Short Circuits 0.25
3.9 Series Circuit Characteristics 0.75
3.10 Parallel Circuit Characteristics 0.5

4 Three-Phase Motors 2.5 2.0
4.1 AC Induction Motor Fundamentals 0.25
4.2 Dual-Voltage Motor Connections 0.5 2.0
4.3 Motor Nameplate Data 0.25
4.4 Motor Enclosures 0.25
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Subject Area Hours

       Lecture     Laboratory

4.5 Rotor Bars and Torque-Speed Characteristics 0.25
4.6 The Rotating Field 0.25
4.7 Sine Wave Measurements 0.25
4.8 Squirrel-Cage Rotor 0.25
4.9 Consequent Poles 0.25

5 Protective Devices 1.25
5.1 A Distribution System 0.5
5.2 Fuse Protection 0.25
5.3 Destructive Energy 0.25
5.4 Fuse Classes 0.25

6 Control System Components 1.75 3.5
6.1 Motor Control Symbols 0.25
6.2 Types of Switches 0.25
6.3 Control and Timing Relays 0.5
6.4 Overload Relays 0.5
6.5 Contactors 0.25 3.5

7 Electric Shock Hazard 0.75 1.0
7.1 Electrical Shock Effects  0.25
7.2 Emergency Response 0.5 1.0

8 Motor Controllers 4.75 11.5
8.1 Types Of  Motor Controls 0.25
8.2 Motor Starter Comparison 0.25
8.3 LVR and LVP Controls 0.5
8.4 Full-Voltage Starters

8.4.1 Non-Reversing 0.25
8.4.2 Reversing 0.25
8.4.3 Two-Speed, One-Winding 0.5
8.4.4 Two-Speed, Two-Winding 0.5

8.5 Reduced Voltage Starters 2.0
8.5.1 Part Winding 0.5
8.5.2 Autotransformer 0.5
8.5.3 Wye-Delta 0.5

8.6 Controller Troubleshooting 0.25 6.0
8.7 Motor Controller Trainer Practice 0.25 2.0
8.8 Solid State Controller 0.25 1.5

9 Considerations in Troubleshooting 1.0
9.1 The Troubleshooting Process 0.5

Subject Area Hours
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Lecture Laboratory

9.2 Techniques for Troubleshooting 0.5

10 Programmable Logic Controller 2.25 10.5
10.1 Programmable Logic Controller Fundamentals 0.5
10.2 Electrical vs. Logic Continuity 0.25
10.3 Allen-Bradley SLC-150 PLC 0.5 1.0
10.4 Pocket Programmer 0.5 1.5
10.5 PLC Programming 0.5
10.6 PLC Instructions

10.6.1 Branch Instructions 0.25 1.5
10.6.2 Programming LVP Control 0.75
10.6.3 Latch Instructions 0.75
10.6.4 Timer Instructions 0.25 1.5

10.7 Using a PLC as a Motor Controller 1.5
10.8 Three PLC Projects 2.0

11 Miscellaneous Electrical Systems 2.0
11.1 Emergency Switchboard Diagrams 1.0

            11.2     Forced Draft Blower 1.0

12 Cleanup 2.25 0.5
12.1 Lab Equipment Check Out 0.25 0.5
12.2 Textbook Return 0.25
12.3 Final Exam 1.0
12.4 Graduation 0.75

TOTALS 26.5 33.5

TOTAL HOURS   60



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


