MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE
ET234 Electrical Wiring & Codes 1           C-2, P-3, CR-3.5
I.
CATALOG DESCRIPTION
This course is an introduction to electrical residential wiring. It covers all of the essential elements regarding electrical installations in the home, including code making bodies, devices, boxes, conductors, outlets, light fixtures, ceiling fans and service entrances.  All temporary laboratory wiring is installed in compliance with the current National Electrical Code, providing experience in cable, conduit, surface raceway, service entrance, low-voltage control, annunciator, and intrusion detection systems.

Corequisite:
ET101 Technical Electricity 1
II.
MATERIALS
Labs:

Laboratory Experiments will be provided.
Materials:
Applicable wiring devices and equipment as

          required by each lab. Rough framed dwelling 

          installed in the wiring laboratory. Student's 
          personal hand tools.

III.
COURSE OBJECTIVES

Electrical wiring design, installation and maintenance requires competence in several skills coupled with related information applicable to all construction trades.  This course is designed to prepare the student to install electrical equipment in accordance with the National Electrical Code while becoming cognizant of related trade standards, construction procedures, basic skills and the interdependence of the trades.  The student, upon completion of this course, should be able to estimate, layout, install and test the electrical equipment as outlined in a workmanlike manner, in cooperation with other trades and within reasonable time constraints with a minimum of wasted effort and materials.  Subject mastery depends on proven knowledge of basic skills.  Completion of this course will therefore depend upon subject mastery, measured through the use of related information and performance tests.

 IV. Student learning outcomes:

1. The student will be able to install electrical equipment in accordance with the National Electrical Code while becoming cognizant of related trade standards, construction procedures, basic skills and the interdependence of the trades.


2. The student will be able to estimate, layout, install and test the electrical equipment as outlined in a workmanlike manner, in cooperation with other trades and within reasonable time constraints with a minimum of wasted effort and materials.

3. The student will be able to complete box fill calculations for typical residential electrical applications.


4. The student will be able to calculate and measure voltage drops across conductors and verify that they meat NEC requirements.


5. The student shall demonstrate awareness of all safety considerations while completing electrical installations.

6. The student will be able to calculate the minimum service entrance size for a particular residence.
  V.
DETAILED COURSE OUTLINE

General Information for Electrical Installations (2 periods)


A.
Introduction To The National Electrical Code (N.E.C.)



1. History of Code



2. Enforcement of Code



3. Local Codes



4. Permits, Electric Service Orders



5. Licenses



6. Canadian Standards Association


B.
Code Chapters And Applications



1. Articles



2. Chapters



3. Specific Classifications



4. Code Committees



5. Code Revisions and Procedures



6. Approved Equipment and Construction Methods


C.
Safety At Work



1. Need



2. Causes of Accidents



   Carelessness



   Unsafe Working Conditions



3. Motivation for Safe Work Habits

2.
Residential Building Plans and Specifications (4 periods)


A.
Electrical Features



1. Electrical Symbols



2. Fixtures and Outlets



3. Junction and Switch Boxes



4. Interchangeable Wiring Devices



5. Number of Conductors in Cables and boxes



6. Location of Outlets

  
B.
Structural Features



1. Specifications



2. Plot Plan



3. Elevations



4. Architectural Floor Plan



5. Sections



6. Details



7. Electrical Floor Plans



8. Heating, Ventilation and Air-Conditioning


C.
1. Take-Off Procedures



2. Lighting Schedule



3. Materials Schedule



4. Service Schedule



5. Branch Circuit Schedule



6. Manhours Schedule



7. Total Costs



8. Overhead



9. Mark-up and Profit

3.
Residential Electric Service (7 periods)


A.
Service Entrance



1. Service Drop or Lateral



2. Service Entrance




a. Cable




b. Conduit




c. Combination Cable and Conduit




d. Single and Multiple Dwellings




e. Meter and Enclosures


B.
Disconnecting Means



1. Service Entrance Panels



2. Main Switch


C.
Over-current Protection



1. Circuit Breakers



2. Fuses


D.
Wiring Components



1. Connectors and Terminals


E.
Grounding And Grounding Methods



1. Theory of Grounding




a. Purpose




b. Voltage to Ground



2. Grounds




Equipment




Continuous Loop




Ground Identification




Polarizing

4.
Branch Circuit Requirements (4 periods)


A.
Determining The Number Of Circuits Required




N.E.C. Standard for Circuits




Calculating Minimum Number of Small Appliance




Branch Circuits




Minimum Number of Laundry Circuits




General Requirements for Receptacle and 




Lighting Outlets


B.
Main Panel




Disconnecting Means




Number of Circuits




Circuit Breakers for Branch Circuits




Fuses




Reserve Circuits for Future Expansion


C.
Sub-Feed Panels




Purposes




Methods of Installation


D.
Branch-Circuit Installation




Branch Circuit Schemes

5.
Wiring Methods (8 periods)


A.
Conductor Sizes and Types



1. Single Conductors



     Wire Size




Ampacity




Wire Tables




Grounding Conductor Insulation



2. Defining Conductors and Cables


B.
Types of Cable



1. Nonmetallic Sheathed Cable (Romex)




a. Type NM




b. Type NMC



2.
Metal Clad




a. Type AC




B. Type ACT



3.
Underground Feeder



4.
Low Voltage Cables


C.
Conduit



1.
Types of Conduit




a. Rigid, Steel and Aluminum




b. Electrical Metallic Tubing (E.M.T.)




c. Intermediate Metal Conduit




d. Rigid Nonmetallic Conduit




e. Flexible Conduit



2.
Conduit Sizing




a. Trade Sizes




b. Maximum Number of Conductors




c. Routing of Circuits




d. Defining Uses of Raceways



3.
Methods of Installation




a. Cutting and Threading Conduit




b. Reaming and Cleaning Conduit




c. Bending




d. Raceway Support




e. N.E.C. Installation Requirements



4.
Conduit Fittings




a. Uses and Installation




b. Selection of Correct Fittings




c. Types of Fittings





1. Couplings





2. Connectors





3. Condulets





4. Pull Boxes


D.
Box Styles And Sizing



1. Purposes and types of Boxes



2. Number of Conductors (box fill)



3. Installation Requirements



4. Box Supports and Grounding

6.
Light And Receptacle Branch Circuits (7 periods)


A.
Lighting Branch Circuits



1. Code Standard for Lighting Circuits




a. Minimum Number of Lighting Circuits




b. Calculating Floor Area




c. Fixture Specifications




d. Fixture Installation



2.
Switch Control of Lighting Circuits




a. Conductor Identification




b. Toggle Switch "T" Ratings




c. Toggle Switch Applications





1. Single Pole





2. Three-Way





3. Four-Way





4. Double Pole




d.
Switching Methods




e.
Wiring Methods and Diagrams

         3.
Specific Applications




a. Bedrooms and Closets, Incandescent Lamps




b. Bathrooms, Radiant Heating




c. Entrances and Foyers




d. Exterior Lighting, Mercury Vapor Lamps




e. Stairways




f. Kitchen-Fluorescent Lighting




g. Attic and Garage Areas



4.
Remote Control Systems for Lighting Circuits




a. Relays




b. Switches and Master Control




c. Methods of Wiring Relay System




d. Frequency Controlled Systems





1. Dimming Controller





2. Appliance Controller





3. Transmitter


B.
Receptacle Branch Circuits



1.
Branch Circuit Requirements




a. Single Outlets




b. Two or More Outlets




c. Multi-Outlet Assembly



2.
Branch Circuit Calculations




a. Number of Outlets Required




b. Circuit Ampacity




c. Advantages of Numerous Circuits



3.
Location of Outlets




a. Convenience Outlets




b. Switched Outlets




c. Spacing of outlets



4.
Ground Fault Circuit Interrupters (G.F.C.I.)




a. Purpose and Operation of G.F.C.I.




b. Installation and Testing




c. Code Requirements

7.
Special Purpose Circuits and Outlets (6 periods)


A.
Code Requirements for Specific Appliances



1. Wiring Methods



2. Types and Ampacity of Circuits



3. Special Purpose Outlets



4. Disconnecting Methods



5. Permanently Installed Equipment



6. Safety Precautions

B.
Applicable Equipment and Appliances



1. Clothes Washer and Dryer



2. Water Heater and Water Pump



3. Range and Exhaust Fan



4. Overhead Garage Door Opener



5. Food Waste Disposer and Dishwasher



6. Wall-Mounted and Microwave Ovens



7. Counter-Mounted Cooking Unit



8. Bathroom Heater-Light-Fan Unit



9. Bathroom, Garage & Exterior Receptacles



10. Swimming Pools, Spas and Hot Tubs



11. Attic Exhaust Fans



12. Clock Outlet

8.
Heating and Cooling Systems (5 periods)



1.
Electric Heating Systems




a. Types of Electric Heating Systems




b. Control of Electric Heating Systems




c. Circuit Requirements



2.
Oil Heating Systems




a. Oil Burner Uses




b. Oil Burner Controls



3.
Gas Burner Controls




a. Gas Burner Uses




b. Gas Burner Controls




c. Control Power Sources





1. Transformer





2. Thermopile



4.
Solar Systems




a. Types of Systems




b. Controllers


B.
Cooling



1.
Central Air Conditioning 




a. Single-Package Cooling Units




b. System Control



2.
Single Room Air Conditioners




a. Power and Wiring Requirements

9.
Communications Systems (2 periods)


A.
Telephone Systems



1. Pre-Wired Circuits - Conduit



2. Wiring of Owners Equipment



3. Location of Outlets


B.
Television



1. Amplifiers - Coupler System



2. Grounding Systems



3. Antennas - Exterior and Interior



4. Impedance Matching



5. Interference Isolation



6. Wiring and Common Connectors


C.
Signal Systems



1. Bells and Chimes



2. Pushbuttons and Locations



3. Special-Purpose Transformers



4. Wiring Methods



5. Intercom Connections

10.
Alarm Systems (3 periods)


A.
Heat and Smoke Detection



1. Code Requirements



2. Location



3. Installation and Testing


B.
Intrusion Detection



1.
Principles of Operation




a. Zones




b. Detection Methods




c. Response



2.
Types of Systems




a. Open and Closed Circuits




b. Electronic Surveillance



3.
Sensors




a. Tape, Magnetic Switches




b. infra-Red Relays




c. Doppler Devices




d. Pressure and Motion Detection Switches



4.
Control




a. Alarm Controller




b. Shunt Switches

Tentative Experiments for 
ET234 Electrical Wiring and Codes I


Table of Contents
 1.
Electric Service Installation Using Cable

 2.
Electric Service Installation Using Conduit

 3.
Single-Pole Switch Control of Light Outlet

 4.
Dimmer control of Light Outlet

 5.
Three-Way Switch Control of Light Outlet

 6.
Three-Way and Four-Way Switch Control of Lights

 7.
Connection of a Combination Light an Fan Unit

 8.
Installation of Recessed Closet Light

 9.
Remote Control of Lights

10.
Installation of a Duplex Receptacles

11.
Installation of GFC I Receptacle

12.
Installation of Two Duplex Receptacles

13.
Switch Control of a Split Receptacle

14.
Connections for Two Gang Split Circuit Outlets

15.
Installation of 30 AMP and 50 AMP Receptacles 

16.
Thermostat Control of Baseboard Heaters

17.
Pushbutton Control of Doorbell and Buzzer

18. Connection of Heat and Intrusion Alarm System

19. Performance test
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