Module 26111-08
Wiring Residential

Lesson 1 of 4: Residential Load Calculation

This lesson is a classroom session in which the student will learn the basic process for calculating a service load for a residence. In this exercise, the students will learn to apply the principles for calculating lighting, appliance, and other loads, applying demand factors as defined by the NEC®, and sizing the neutral conductors. 

Objectives

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

1. Describe how to determine electric service requirements for dwellings.
2. Calculate loads for lighting, appliances, and heating.

3. Apply demand factors based on NEC® requirements.
4. Perform a residential load calculation as regulated by the NEC®.  
5. Size a neutral conductor for a single-family residential application based on load factors.
Performance Requirements
· For a residential dwelling of a given size, and equipped with a given list of major appliances, demonstrate or explain how to compute the lighting, small appliance, and laundry loads; compute the loads for large appliances; determine the number of branch circuits required; and size and select the service-entrance equipment (conductors, panelboard, and protective devices). This task satisfies module Performance Task 1.

Reading Assignment

· Module 26111, Sections 1.0.0 thru 3.0.0
Slide Presentation

· Module 26111, Part 1 (Slides 1 thru 8)

Suggested Equipment/Materials 

· Calculator
· Load calculation worksheets
Suggested Student Activities

· Have the students visit a home under construction in which the wiring has been roughed-in to observe how branch circuits are routed to the service panel.
Testing

· Module Review Question 1 

Suggested Lab Activities

· Have the students practice calculating residential loads. Use Performance Project 26111-1, Calculate a Residential Load. 
· Have the students visit www.electricalknowledge.com for an interactive load calculator for a single-family dwelling.

Additional Resources

http://www.electricalknowledge.com/SFDLoadCalc.asp

· Performance Projects: Job Sheets for the Electrical Industry, Level One, New York: Prentice Hall.
· Contren Connect Electrical 1 Annotated Instructors Guide (available from NCCER).

SLIDE 1

· Review the objectives to be covered in this module. Ask the students if they have any questions.

· Explain that students must obtain a score of 70% on the Module Exam and perform certain tasks to the satisfaction of the instructor to receive credit for the module.
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suoe1 Objectives

When yau have completedthis module, you wil be able ta dothe following:
1. Explein the role afthe National Electrical Code® i residential wring and describe
howto detemine electric service requirements or ciwelings.
Explain the grounding recrem ens of a residential electic service.
Caleulate and select service-ertrance eipment.
Select the proper wiring m ethods for various types of residences.
Compute branch circut Ioads an explain thei instalation requiremerts.
Explain the types and purposes of equipm ent arounding conductors.
Explain the purpos of oround fault circultinterrupters and tellwhere they must be.
instalid
Size outlet hoxes and select the proper type for iferent wiring methors.
Deseribe s for instaling electic space heating and HYAC equipment
10. Describe the installstion les for slectrical sytem's around swimming pools, spas,
and hot ubs.
11, Explain how wiring devices are selected and installed
12. Deseribe the installation and contral of ighting fixures.





SLIDE 2

· Emphasize the importance of careful load calculations. 
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= 1.0.0 INTRODUCTION

In residential appications, electricity is use to provide fighting and povwer large
and smal appliances.

When planning a residential slectrcal system, several factors incluing the type.
of buiding construction, along with he type of service entrance and equipment
must be considered

Above al, the electrician must comply vith sl nationsl ane local cades that

apply to residential electrcal systems:





SLIDE 3

· Point out that the number of outlets must be determined before sizing the service.
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SUiDE2A 2.0.0 SIZING THE
ELECTRICAL SERVICE

Depending on the application, it may be necessary to determine the locations of
outets before siang the electical service.

n electrical foor plan s a drawingthat shows the length, wicth, and electrical
Iayout of rooms in s home anclis preparect by making an imaginary cut through
the buiding
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SLIDE 4

· Hand out copies of Figure 2 and have the students mark their suggested locations for 110V and 220V outlets.
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ELECTRICAL SERVICE

MODULE 26111, Part 1

The typical faar lan showsthe hame in same detal, inelucing the locatian of
mjor appiances.

Residentia ighting loads are calculater on the bass of 3YA (watts) per syuare.
oot ofliving space. Areas not cansidered living space Such as gerages,
porches, and unfnished basements should not be factored nto the calculation
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SLIDE 5

· Hand out blank load calculation sheets or have the students use Figure 3 in the text.

· Discuss each step of the load calculation process as you progress through the next few slides.

· Explain why the demand factor for lighting is used and show how it is applied.
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SUiDEsA 2.0.0 SIZING THE
ELECTRICAL SERVICE

Warksheets are available and should be usedto calculste the size of the
electrical senvice.

The NECPrequires at least two 120V, 204 smal appliance branch cireits to be
installd for the small appliance Ioads in kitchens.

& decicated 120V, 204 branch circuit must be provided for the exclusive use of
the launcry area

il the electrical outlets and lighting circuits are never used at one tine.
Therefare, & demand factar i allaned when com puting the general lihting load,
The frst 3,000V ofthe general lghting load is factored at 100%.
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Figure 3 Caloulation worksheetfor residntial requirement




SLIDE 6

· Add the loads for fixed appliances.
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suee 2.0.0 SIZING THE
ELECTRICAL SERVICE

The NEC®permits the loads for fixed appliances to be computed at 75%, as long
asthey are not electric cooking, electic clothes dryer, or electric HYAC loads.
Electric range loas are com puted based on size, whle electrc dothes dryers.
must be computed at 5000YA or by using the nam eplate loac rating, whichever
is greater

HVAC electric heating or electric cooling s are factored at 100% using
whichever oz (hesting or cooing) s greater

The required amperage rating ofthe service size can be calculated by dividing
the total voliamp oad by the highest voltage. This fure also is used to
determine the size of the service entrance conductors.

The loads to which demand factors apply, along with the rules for applying the.
factors, can be faund In the NECE.

Demand factors allowed for various types of ighting situstions can be found in
the NECO.





SLIDE 7

· Explain why the feeder loads are added to the laundry room branch circuits.
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SUDETA 2.0.0 SIZING THE
ELECTRICAL SERVICE

NEC Section 210.13(C)provides the number of branch circuts recuired for small
applances and laundry loacs.

Ifa home has more than one kitchen, the NECO wil equire that each kichen be
supplied with atleast two small appliance branch cicuts computed at 1,500VA
each

1,500V feeder load is adked to load caleulations for sach twa-vire launcry
branch circut indalled in a hame

The cryer load for sach slectic cothes diryer s 5,000V or the actual nam eplate.
value ofthe dryer, whichever is larger.

Iftwa or mare single-phase ranges are supplied by a three-phase, four-wire
feedier, the total o is calculated by using twice the maximum number
connested between any two phases.
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Demand loads for lechic ranges can be com auted i various ways, based on
‘which part of the coce arice Is being used and the occupancy type for the ranges
invalved.

Since the neural conductor usually caries orlythe current imbalance of the
phase coniuctors, the NEC® allows a demand factor to be used when calculating
the size of the neviral conductor.





SLIDE 8
· Explain how to calculate the size of the neutral conductor for the sample residence, and how to apply demand factors to the calculation. 
· Review the completed load calculation form and answer any questions the students may have.
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= 3.0.0 SIZING RESIDENTIAL
NEUTRAL CONDUCTORS

The neutral conductor in a three-wire, single-phase service carries oy the
unbalanced load between the twa ungrounded or hat legs.

Since the 240V loads n three-vire services are balanced, the load an the service
neural concluctor is reduced, resulling in a smaler size than the hot conductors.
To find phase 40-phase amps or newral conductor sizing, divide the toal vor-
amps by the voltage between phases.

The value abteine i smaller than that abtsined when calculating the service.
entrance canductor size.
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Figure 4 Completed caeulation form.




TESTING and PERFORMANCE

· Have the students complete Review Question 1 for Sections 1.0.0 – 3.0.0. Provide the correct answer and remediation at the end of the quiz.

· Have the students demonstrate how to perform a residential load calculation, including computing the lighting, small appliance, and laundry loads; computing the loads for large appliances; determining the number of branch circuits required; and sizing and selecting the service-entrance equipment (conductors, panelboard, and protective devices). This can be done during the presentation of Slides 4 thru 8 or at the end of the lesson. This corresponds to Performance Task 1.
