Georgia Agriculture Education Curriculum



Course:
01.464 Nursery/Turf Production and Management

Unit 4:
Nursery Growing Structures and Facilities
Lesson 4:
Maintenance of Electrical System

QCC:
468, 477, 478
Objectives: 

1.
Identify electrical materials, terminology and equipment used in repairing the electrical system.

2.
Explain the safe use of electrical materials and equipment.

3.
Use the National Electric Code.

4.
Demonstrate the correct method to wire a GFCI receptacle.

5.
Demonstrate the correct method to wire a 2-way light and switch.

6.
Demonstrate the correct method to wire a 24-volt solenoid valve.

Teaching Time:
Classroom: 
3 Hours

Laboratory: 
3 Hours
References:

National Electric Code Book
Materials and Equipment:

10-3 wire

GFCJ receptacle

2-way switch

24 volt solenoid

Handouts- Study Guides and Lab Activities 4.4.1- 4.4.7

Teaching Procedure

Introduction and Mental Set

Discuss electrical terms: volts, watts, current, etc.
Discussion
1.
Identify electrical materials used in nursery production.

2.
Discuss repair and checking electrical systems.

3.
Discuss safe and appropriate use of electrical materials.

4.
Using the National Electric Code, discuss specific electrical requirements for outdoors.
5.
Discuss the correct method to wire a 3-way light.

6.
Demonstrate

Wire in and use a 24-volt solenoid valve.
7.
Lab activity
Do lab on why you need a GFCI receptacle.  Wire in and demonstrate how it works.

Summary
Review safety when working with electricity.
Evaluation
Written test

Lab activity
4.4.1

Study Guide 1

1.
Two items used to slit the outer covering or sheath of the cable are a ____________ and a __________.

2.
If you use a knife to remove insulation from wires, you should start the cut __________ to prevent cutting into the wire.

A.
10 inches from the end

B.
at an angle

C.
ringing the wire all around

D.
all of the above

3.
Connecting wires with solderless connectors in the most commonly used and acceptable method of joining wires.

A.
true

B.
false

4.
Another term for solderless connectors, used more commonly in this book ________________.

A.
wire wrench

B.
wire nut

C.
cable connector

D.
none of the above

5.
Approved split-bolt connectors are used when large wire sizes must be connected.

A.
true

B.
false

6.
The procedure for melting solder to splice wires is to:

A.
melt the solder by holding it directly to the soldering iron.

B.
heat wires with the soldering iron and press the soldering to the heated wires.

C.
melt solder with a torch and let it drip on the splice.

7.
After the wires have been inserted and the nut tightened, split-bolt connectors must be wrapped with___________.

A.
electrician=s tape

B.
insulation

C.
cable

D.
wire

4.4.1


Study Guide #1 Answers
1.
Cable ripper, knife

2.
B.

3.
A.

4.
B.

5.
A.

6.
C.

7.
A.

4.4.2


Study Guide 2
1.
A ground is an intentional connection between:

A.
a hot and a grounding wire.

B.
two neutral wires

C.
a hot wire and the earth

D.
an electrical system and the earth

2.
The purpose of grounding is to:

A.
make the system safer and prevent damage

B.
generate a higher voltage

C.
reduce the need for long runs of wire

D.
flare off dangerous electrical flow

3.
The black wire in a 120-volt circuit is usually referred to as the hot wire.  It=s technical name is the ____________ conductor.

A.
grounded

B.
grounding

C.
ungrounded

D.
any of the above

4.
The white wire must be continuous throughout the system.

A.
true

B.
false

5.
An example of the rule, Athe grounded wire is always white but the white wire is not always grounded@ is:

A.
when knob and tube wiring systems are installed

B.
when switches are Aganged@
C.
when wiring a switch with nonmetallic sheathes cable under cable conditions

D.
when wiring a convenience outlet

6.
In 120-volt house wiring using nonmetallic sheathed cable with ground, equipment grounding is accomplished by:

A.
the operator standing on insulated materials

B.
using only UL approved equipment

C.
insuring that the ground wire is continuous

D.
connecting the bare grounding wire to the service entrance panel grounding bar

4.4.2
7.
The bare grounding wire of a branch circuit is connected from the neutral bar of the service entrance panel to:

A.
the grounding rod

B.
the metal outlet boxes

C.
the silver terminal of all fixtures

D.
a cold water pipe

8.
If the appliance cord has a grounding conductor and plug, grounding the outlet boxes and receptacles has the effect of grounding any such appliance and equipment.

A.
true

B.
false

9.
A Ajumper@ wire or Apigtail@ is:

A.
a short piece of wire for connecting the grounding wire to the outlet box

B.
a wire from the service entrance panel grounding bar to the ground pipe

C.
a splice

D.
none of the above

4.4.2
Study Guide #2 Answers

1.
D.

2.
A.

3.
C.

4.
A.

5.
B.

6.
D.

7.
A.

8.
A.

9.
A.

4.4.3




Laboratory Exercises 1
Your instructor may arrange a visit to a job site where an inspection can be made of a wiring installation which has an acceptable grounding of the system.

In the laboratory or on a job site, demonstrate the procedures to correctly ground systems, circuits, and equipment.

You will be able to practice making Service Entrance Panel (SEP) connections in section IV, connecting circuits in the SEP.  A demonstration by the teacher is sufficient at this stage to give you the total concept of grounding the circuits and equipment.  However, you may have an opportunity to practice at this time on removing cable sheath and wire insulation in connecting a grounding wire to the metal box using a screw and grounding clip.  Also, you may practice splicing wires with solderless connectors and with solder.

Learning Activities

1.
Remember the following:

1. more receptacles are installed in a building than any other device

2. many type and sizes of receptacles are used for different purposes in the circuits

3. some circuits contain receptacles that are switch controlled.  Others are always hot (energized).

4.4.4

Study Guide 3
1.
The most common type of receptacle is:

A.
single receptacle type

B.
single receptacle with a switch

C.
duplex receptacle with weatherproof cover

D.
standard grounding duplex receptacle

2.
Match the following:

_____ connect brass receptacle terminal screw to:
1. bare wire

_____ connect silver receptacle terminal screw to :
2. black wire

_____ connect green receptacle terminal screw to:
3. white wire

3.
The grounding wire must always be connected to every metal box.

A.
true

B.
false

4.
Those receptacles in which wires are inserted into holes in the back of the receptacle rather than being looped around screws on the sides are called __________ receptacles.

A.
black hole

B.
alternate

C.
back wired

D.
easy wire

5.
By removing the break-off connection tab between the brass terminals of a receptacle, you:

A.
create a short circuit

B.
make it possible to connect a separate switch

C.
have a reduced utility bill

D.
make it a fire hazard

6.
A junction box is used only for:

A.
installing lighting fixtures overhead

B.
making wiring connections

C.
temporary connections

D.
electrical load in excess of 30 amperes

4.4.4
7.
The purpose of the switching device which controls the time-of-day operation of heaters and other heavy demand appliances is to :

A.
spread energy distribution among the various circuits of the box

B.
allow the appliance to operate during the periods when demand on the power company lines are lower

C.
enable the use of smaller wires

D.
maintain a more uniform voltage

8.
Most clothes dryers can be plugged into a 120-volt receptacle and do not require a separate circuit.

A.
true

B.
false

9.
In most central heating installations, the responsibility of the electricians is to:

A.
perform the complete wiring and installation job

B.
perform the rough-in wiring

C.
wire up to the SEP only

D.
recommend gas heat

10.
All electrical wiring must be installed according to ________ and _________ .

4.4.4
Study Guide #3 Answers
1.
D.

2.
2,3,1

3.
A.

4.
C.

5.
B.

6.
B.

7.
B.

8.
B.

9.
A.

10.
National Electric Code (NEC), and local code

4.4.5




Laboratory Exercises 2
Your instructor will provide the following:

4. NO.12 three-wire cable with ground

5. NO. 8 three-wire cable with ground

6. receptacles

7. switch boxes

8. wire nuts

9. wire cutters

10. screwdrivers

11. cable ripper

12. hammers

Properly connect 120-volt duplex receptacles, split-duplex receptacles and heavy duty appliance circuits.  Work to be neat and code-conforming.

4.4.6
Installing a Duplex Receptacle Outlet and Cover Plate

Your instructor will provide the following:

13. wiring demonstration panel c

14. duplex receptacle

15. need-nose pliers

16. screwdriver

17. wire stripper

18. cover plate for duplex receptacle

19. solderless connector

20. knife

21. one 6-inch piece of grounding wire

Procedures are as follows:

1.
In the plastic receptacle box installed on the panel, pull the wires out of the box and separate them.  Remove 1 inch of insulation from the end of each wire.

2.
Obtain one 6-inch piece of grounding wire.  Connect this wire to the green or bare grounding wire in the cable with a solderless connector. 

3.
Bend a hook in the end of the white wire, black wire, and the one grounding wire.

4.
Connect the 6-inch wire to the green terminal located on the bottom of the duplex receptacle.

5.
Connect the black wire to one of the bronze screws on the receptacle.

6.
Connect the white wire to one of the silver screws on the receptacle.

7.
Fasten the receptacle to the box using the two furnished screws.

8.
Place the cover plate over the duplex, receptacle and tighten the attachment screw.

4.4.7
Laboratory Exercise 3
Your instructor will provide the following:

22. wiring demonstration panel c

23. two duplex receptacle outlets with ground

24. NO. 14 two-wire cable with ground

25. grounding clip

26. two cover plates for duplex receptacles

27. one solderless connector

28. two 6-inch NO. 14 green wires

29. rule

30. needle-nose pliers

31. screwdriver

32. wire stripper

Procedures are as follows:

1.
On panel C of the student demonstrated board, locate the switch box on stud NO. 3.  Assume this box contains two NO. 14 two-wire cables with ground.  Pull the wires out of the box and separate them according to the wires entering and leaving the box.  (Wires entering the box are those coming from the junction box on panel D.  Those wires leaving go to the second receptacle)

2.
Strip 1 inch of insulation from each wire.

3.
With needle nose pliers, bend hooks in the end of the two black and two white wires.

4.
Take the two existing grounding wires and connect them to two 6-inch green wires with a solderless connector.

5.
At the other end of one of the 6-inch green or bare wires, make a hook using the needle-nose pliers.

6.
Connect this wire under the green terminal located on the bottom of the receptacle.  Be sure the hook is placed clockwise around the screw so it will be drawn smaller around the screw.

7.
Take the loose end of the other 6-inch green or bare wire and slip a ground clip over it and then install the ground clip over the edge of the box.  In some installations a grounding screw may be used to connect the ground wire to the box.

4.4.7

8.
Connect one set of black and white wires to opposite terminals on one end of the receptacle and connect the other set to the other end of the receptacle.  The black wire is always fastened to the bronze screw and the white wire is fastened to the silver screws.

9.
Fasten the receptacle to the box using two furnished screws.

10.
Place the cover over the box and tighten.

11.
Wire the second receptacle located on stud NO. 2.  Connect the black wires to the bronze screws on the receptacle.
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