Module 26111-08
Wiring Residential

Lesson 3 of 4: Residential Wiring and Grounding Requirements

This lesson is a classroom and lab session in which the student will learn wiring and grounding methods and the layout of branch circuits for power and lighting.

Objectives

Upon completion of this lesson, the student should be able to:
 

1.
Identify various types of electrical cable used in residential wiring.

2.
State the permitted applications and limitations for each type of cable.

3.
Explain the grounding requirements of a residential electric service.

4.
Interpret the symbols used on drawings for various types of receptacles.

5.
Explain the correct methods for wiring power and lighting branch circuits.
Performance Requirements
· Using an unlabeled diagram of a panelboard (Performance Profile Sheet 3), label the lettered components. This task satisfies module Performance Task 2.
Reading Assignment

· Module 26111, Sections 8.0.0 thru 11.0.0
Slide Presentation

· Module 26111, Part 3 (Slides 26 thru 43)

Suggested Equipment/Materials 

· Examples of cable, including type NM, AC, UF, SE/USE

· Range receptacle

· Examples of plugs used with special circuits
Suggested Student Activities

· Have the students check the layout of outlets in their home to see if they meet the requirements of NEC Section 210.52.

Testing

· Module Review Questions 5 thru 14

· CONTREN Connect Active Figures 20 and 25

Suggested Lab Activities

· Have the students install and connect a branch circuit in a panelboard. Use Performance Project 26111-2, Install and Connect a Branch Circuit in a Panelboard.
· Have the students visit www.applianceaid.com for tips on wiring appliance branch circuits.
Additional Resources

· Performance Projects: Job Sheets for the Electrical Industry, Level One, New York: Prentice Hall.
· The Household Circuit, New York: Prentice Hall.
· Contren Connect Electrical 1 Annotated Instructors Guide (available from NCCER).
SLIDE 26
· Review the objectives to be covered in this lesson. Ask the students if they have any questions.
· Show students a sample of Type NM cable and allow them to examine it. 
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Residertial branch circut wiring may be open and really accessible or concealed
within floors, ceiings, and partitons using sheathed cables and condut systems.
Several types of cables are used in wiring systems to supply pover to ecipment
Honmetallic-sheathed (Type HM) cable, commarly called Romex, corfains.
two or three color-coded conductors and a grounding conductor. It is widely used
in residential wiring systems.

Type NM cable is clearly marked as o wire size. It must he secured by straps or
staples at intervals not exceeding 4 % feet and secured wihin 12 inches flom
cutlet boes.

Type NM cable cannot be ussd in many applications, including being embeddect
in masonry or plaster orin shallowshases in masanty, conerete, ar adabe.
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Figure 19 Charactertios of Type NM catle.






SLIDE 27
· Have a class discussion on the applications and limitations of NM cable as dictated by the NEC®. 
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Study Figure 20 for applications and uses of Type NM cable
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Figure 20 NEOR sectons goverringthe rctallaton of Type NM cable





SLIDE 28
· Pass around a length of MC cable for the students to examine.

· Discuss the situations in which MC cable would be used in place of NM cable.
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Metal-clad (MC) cable s manufactured in assembles wih Up to four wires with
varying sizes of conductors. It is used n locations simlar o where RomexPis.
used.

Type MC cable offers better protection then Rome® allowing it o be embecdect
in brick and masonry and nstalled in air voids of black, as long s thase locations.
are diy.

Type MC cable must be secured by straps or Staples atinfervals not exceeding 6
oot and secured witin 12 inches outlet boxes. It may not be used where subject
to physical damage.





[image: image6.png]MODULE 26111, Part 3 < 2% R

sLoE 50

e MG catte st e v
Diesc onen

Figure 21 Charactistcs of Type MC cable





SLIDE 29
· Discuss the NEC® requirements for installing MC cable.
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When bending M C cable, the alowable racius for the benis 7 times the
diam eter of the cable.

Figure 22 NER sectons goverringthe rtallaton of Type MC cable





SLIDE 30
· Discuss the different applications for Types UF, SE, and USE cables.

· Ask the students to give examples of situations where these types of cables would be used. 
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Type UF underground fesder cable may be direct-buried n the earth or used
ahove grace. | fexposed to sunliht, & must he provided with a sunresistant
covering.

Type SE service entrance and Type USE underground seriice erirance cable,
have specifc indtalation requirements.

Serice erirance cable is available wih a bare grounded conductor for exterior
use and an insulated grounded conductor for nteior use.

When used as a service-entrance conductor, service entrance cable must ke
secured every 30inches and wihin 12 inches of each term nation point.

SE Style R (SER) cable s used i residential applications for subfeeds for
ranges. = elsa used for service laterals in mult-fam ly hames.

Play video on Siide 308,
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A racevay is any channel designed fo the purpase of holding and protecting
wires. If made of metal, the raceway provides a cortinuous equipment grouncing
system
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Figure 23 Summary of theinstalaton vl for Type SE o3ble for both ederor and iteror wiing





SLIDE 31
· Discuss the types of fittings that can be used for equipment grounding. 

· Point out that the NEC® prohibits the use of sheet metal screws for equipment grounding.
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I general all metalic enclosures, raceways, and cable armor must be.
arounded

In addition, the exposed non currert-canying metal parts of fied equipmert that
is likely to becom e energjzed cue to a fault must be groundect

Both fexdble and i fexdble metal canduit may be used as an equipm ent-
arounding conductor a5 long as certan requiremerts are et

Circut conductors spliced within a box, or terminated on equipment witin or
supported by a box, must use specialized ftings for grounding
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SLIDE 32
· Show common outlet symbols.

[image: image14.png]MODULE 26111, Part 3 D

10.0.0 BRANCH CIRCUIT
LAYOUT FOR POWER

The paint st which electrical equipm ent s cannected to the wiring system is
called the ouet

Symbols are used on slectrical crawingsto showdiferent types o outlets. Stucly
Figure 25
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Figure 25 Typical utietsymbale sppeating in lectrical dravings.





SLIDE 33
· Define branch circuit.
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Conductors that extend from the panelboard beyond the over-curtent device that
protects the circut are called branch circuts.

Figure 25 Camponentsof a duplex sosplace branch crut




SLIDE 34
· Define feeder.
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A feeder consistsof al canductars between the service ecuipmert and the nal
ver-current device.

Play video on Siide 34C.
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Figure 27 A feader being usedtofeed a subpanslfrom the main zervics pansl
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SLIDE 35
· Review common drawing lines used to designate branch circuits.
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When drawings are provided, branch sircut ines may be shawn as salidta
indicate canceaiment in a vall dofied to Indicate expased wiring, or dashed to
shaw cancealmert in a floor or ceiing.

Siash marks acrass the branch cireut lines indicate the rumber of current-
camying conductors. Wire size numbers are placed alongside the circut ines.
Play vido on Siide 35C.
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Figure 28 Typas ofbranch oot lines zhown an slecticalwoiking dravings.
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SLIDE 36
· Review the NEC® requirements for locating receptacle outlets.
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The spacing of electrical outlsts, which s dictated by the NEC®, i designedto
promote safety by eliminating the use ofpotentialy dangerous extension cords.
seross doornays,

I general, well-mounted duplex owlets must he o more than 12 feet apart,
allowing  6-oot cord on a lam or appliance to reach a receptacle from any
place slong a wall

Outlets n kitchens and bathrooms have unicue Installation requiremert, inclucing
the need for GFCI protection.

Play video on Siide 36C.
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SLIDE 37
· Describe the wiring for a split-wired receptacle.

· Ask the students to identify some applications for split-wired duplex receptacles.
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Spit-vired duplex receptacies have ane outletthatis always hot. The other
recentacle s contralled by a swtch, usually o contral lighting. Some receptacies
may have a bult-n single-pole swtch

Figure 30 Tuwe 120V recepacte outiek: supplisd from difarent ources,




SLIDE 38
· Describe the wiring for a combination receptacle.

· Discuss some applications for these receptacles.
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LAYOUT FOR POWER

Dusl-valtage receptacles are also avaisble n which 240V suprlies & room air
condtianer and 120 is avaibie between one hat Ieg and neutral to paer &
lamp.

In amuliwire branch ccut, three wires take the place of four. This s an
adlvantage when replacing o, two-wire branch circuts.

Electric ranges, clothes dryers, and other igh-current appliances rectire & 240
power supply protected by & two-pole cicuit breaker.

Figure 31 Combinaton receptacle





SLIDE 39
· Point out the special requirements for range receptacles. Provide an example for the students to examine.
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The conductors maybe attached directlyto the range but, more commonly, they
ere connected to & S04 range receptacle.
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Figure 32 Range irutt shown on an lectical drawing,





SLIDE 40
· Ask the students to identify possible applications for each type of receptacle
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Figure 33 Residentsl eceptacle cofiguratons.





SLIDE 41
· Review the operating sequence for an electric water heater.

· Show how to calculate the branch circuit size for a water heater.
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Electric weter heaters typically contain twa 4 S00W, thermostatically canrolled
heating elements, anly one or the other af which is ever energized.
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Figure 3 Wiing diagram of wate heatar corkrols





SLIDE 42
· Ask the students to determine how many lighting branch circuits are required for the layout shown in Figure 35.
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Lighting branch cieuits are shown an electrical cravings wih @ single i drawn
om auet ta autlt. An arrowhead is used to Incicate a hamerun to the
panelboard.

Stash marks are afen used to indicate the number of current.carmying conductors
in & lighting circuit. That infom ation m sy aiso be shown in the legend





[image: image34.png]CoNNESY
MODULE 26111, Part 3 |

sLoE 20






SLIDE 43
· Have the students identify each type of lighting fixture in Figure 35 based on the symbols provided in Figure 36.
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Symbols are usecito indicate the type and mounting of various ighting fidures
and switches.

Study Figures 35 and 36 for & befter understanding of hawlighling creuits are
leit cut.
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Figure 36 Symbak,





TESTING and PERFORMANCE

· Have the students complete CONTREN Connect Active Figures 20 and 25.

· Have the students complete Review Questions 5 – 14 for Sections 8.0.0 – 11.0.0. Provide correct answers and remediation at the end of the quiz.

· Have the students label the lettered components on an unlabeled diagram of a panelboard (Performance Profile Sheet 3). This corresponds to Performance Task 2.
