Preface

Modern Residential Wiring provides you with a solid background of electri-
cal principles and practices, as well as a thorough understanding of the
National Electrical Code®. When the information provided here is mastered,
you will be well equipped to design and install modern and safe residential
wiring systems that meet the electrical power demands of today’s world.

Modern Residential Wiring covers not only the “how” but also the “why”
of safe electrical wiring practices. Although the content is concerned primar-
ily with residential installations, many of the same concepts and principles
may be applied to commercial and industrial electrical construction. The
chapters are arranged in a logical sequence. The order of instruction follows
the normal order in which an installation is made. However, each chapter is
designed to stand alone and may be studied independently to suit specific
needs.

Modern Residential Wiring makes the study of electrical wiring easy.
Even the most complicated procedures are explained in a clear, simple,
easy-to-understand manner. Procedures are presented step-by-step, while
many illustrations are fully integrated into the easy-to-read text. The
illustrations should be carefully examined as they will often clarify and
explain the more difficult principles of electricity and the requirements of
the National Electrical Code.

The principles of electricity remain fixed. However, the methods, mate-
rials, and tools of the trade are continuously evolving. Modern Residential
Wiring presents both the fundamentals of electrical wiring and the latest
practices used in the trade. This new edition of Modern Residential Wiring is
revised to be consistent with changes in trade practices, materials, and the
requirements of the 2026 National Electrical Code.

The author wishes to express his sincere appreciation to each of the indi-
viduals, organizations, and associations that provided input, assistance, and
illustrative materials for this new edition. A special thanks to my wife, Linda,
for her active assistance in the creation of this edition.

Harvey N. Holzman

*NFPA 70°, National Electrical Code®, and NEC® are registered trademarks of the National Fire Protection Association, Quincy, MA.
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New to This Edition

The following changes were made to the 14th edition of Modern Residential Wiring
to strengthen the integrated learning solution and to remain current with profes-
sional codes:

e Content and tables have been updated to correspond with the 2026 version
of the National Electrical Code.

¢ All learning outcomes, summary bullets, and end-of-chapter questions and
activities were reviewed and aligned with each one-head section in every
chapter, allowing for instructor flexibility in presenting and assigning
textbook content in the classroom.
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The National Electrical Code®

The most informative and authoritative body of information concerning elec-
trical wiring installation in the United States, and perhaps the world, is the
National Electrical Code® (NEC). This code establishes a set of rules, regulations,
and criteria for the installation of electrical equipment. Compliance with these
methods will result in a safe installation.

The NEC is drafted by a team of experts assembled for this purpose by the
National Fire Protection Association (NFPA). This team is formally called the
National Electrical Code committee. They revise and update the NEC every three
years. It is imperative that anyone installing electrical wiring obtains and studies
the NEC. Articles and sections of the NEC are referred to throughout this text.
Although certain portions, tables, and examples are directly quoted from its text,
there is enough useful information in the NEC that not having it available would
be a tremendous hindrance.

The latest edition of the National Electrical Code can be purchased from the
National Fire Protection Association by visiting their website. Online access to
the National Electrical Code and over 1,400 NFPA codes and standards is avail-
able with an NFPA LiNK® subscription. NFPA LiNK includes all current edi-
tions as well as a library of legacy codes and standards going back five editions.
Subscribers also have early access to newly released editions before the printed
book is available for purchase. To learn more about NFPA LiNK, visit the NFPA
website at www.nfpa.org.
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Credentialing Partners and Support

Goodheart-Willcox appreciates the value of industry credentials, certifica-
tions, and accreditation. We are pleased to partner with leading organiza-
tions to support students and programs in achieving credentials. Integrating
industry-recognized credentialing into a career and technical education
(CTE) program provides many benefits for the student and for the institution.
By achieving third-party certificates, students gain confidence, have proof
of a measurable level of knowledge and skills, and earn a valuable achieve-
ment to include in their résumés. For educators and administrators, indus-
try-recognized credentials and accreditation validate learning, enhance the
credibility of programs, and provide valuable data to measure student per-
formance and help guide continuous program improvement.

Modern Residential Wiring is correlated to electrical credentials offered by
NOCTL

NOCTI Certifications

Goodheart-Willcox is pleased to partner with NOCTI and Nocti Business
Solutions (NBS), a leading provider of industry certification solutions
for skill verification across the nation. With over 55 years of experience,
NOCTI/NBS is a valuable partner both within the CTE community and
industry to improve America’s workforce. Goodheart-Willcox has created
correlations between select products and the standards and competen-
cies that are the basis for NOCTI/NBS credentials, to the benefit of states,
instructors, and students working toward NOCTI/NBS credentials.
NOCTI/NBS certifications (knowledge-based and skill-based) are devel-
oped by national teams of subject matter experts as part of the process that
meets personnel accrediting standards and requirements under ISO 17024,
resulting in credentials measuring skills and competencies critical for learner
success outside the classroom. NOCTI/NBS offers test development, test
delivery, and psychometric services to support skill verification, using the
latest tools and methods to provide relevant and helpful solutions for work-
force development. For more information about NOCTI, visit www.nocti.org.

To see how Modern Residential Wiring correlates to applicable creden-
tialing and certification electrical standards, visit the Correlations tab at
www.g-w.com/modern-residential-wiring-2027.

NOCTI
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Features of the Textbook

The instructional design of this textbook
includes student-focused learning tools to
help you succeed. This visual guide high-
lights these features.

Chapter Opening Materials

Each chapter opener contains a chapter out-
line, a list of learning outcomes, and a list of
technical terms. The Chapter Outline sum-
marizes the topics that will be covered in the
chapter. Learning Outcomes clearly identify
the knowledge and skills to be gained when
the chapter is completed. These outcomes are
labeled and correlated to related assessment
elements to facilitate reporting and remedia-
tion. Technical Terms list the key words to
be learned in the chapter. Introduction pro-
vides an overview and preview of the chapter
content.

Additional Features

Additional features are used throughout
the body of each chapter to further learn-
ing and knowledge. Safety Notes alert you
to potentially dangerous materials and prac-
tices. Code Alerts point out specific items
from typical building codes. Procedures
are highlighted throughout the textbook to
provide clear instructions for hands-on ser-
vice activities. Pro Tips provide advice and
guidance that is especially applicable for on-
the-job situations. Thinking Green features
highlight key items related to sustainability,
energy efficiency, and environmental issues.

CHAPTER 6

Print Reading,

Specifications, and Codes

Chapter Outline Leaming Outcomes
&1 Prints. Infarmation in this chapter will enable you to:
ot Prings. &1 identify the types of prints that an electrician
Foundation Prints nay read.
Hurskng Prints 62 Interpret the comporsnts of electrical peicts
i Prists inechucing symibols, fines, schedules, and netes.
Ehectrical Prints. 63 Recognize pecihcations sed undsnitnd thel
62 Understanding Electrical Frints Importance.
ke Priet Components 4 identify where 10 find codes and sthorities for
an ratallation.
Lines
schedules Technical Terms
Notes
2: u«:mmammlnm by um"l §
The Mational Electrical Code Sl =
‘Srate ared Local Codes electrical scheduler il
trapment Testing Agencies floor plan. ph:.::n
fSoundation prints plumbing print
framing peint
genenl nots reviiion block
thome mun scale
legennd specilications
local notes
itk block.
Introduction 6.1 Prints
Any sccessful project starts with a plan. An A print is a copy of a drawing that illustrates
electrician® plan may inchude prints, schedules,  the maberials, locations, and methods that must
ard spocifications that show the type and loca-  be used during construction. Prints may be
tion of all devices, panels, and wiring. There  called drawings, plans, or bhaeprints—a term
are specific symbols and lerminclogy on these  that was popular when the printmaking pro-
pl i kn y  cess created white lines on a blue background
install the peoper products. For clarity, a drawing in this text will refer to

o vmieren
M Section§ Servicing Existing Systems

through blind wall, floor, ceiling, oe atic spaces
to get froem cne place to another,

CAUTION \.!
Avaoiding Damage
Gepat care must be used In routing wire cables
throwgh walls and simélar spaces 50 1o not dam-
the condusctors and insulation. Alsa, special
offort has to bo taken to ensur the continuity

wxtonding or adding to an exsting systom. The
el b T

the service panel to al utlets.

There are 1o set rules conaeming the proce-
dusres o Folkow for old wark. There is no substi-
tute for experience. However, some basic steps
weill bedp you resolve cestan difficulties

CODE ALERT *

Old Work
These is no article in the NEC that specifically

ducton, and conduit all have NEC
found in different articles. With each job, think
about the type of old work you will be doing

e of work.

24.2 Safety

When remodeling ebectrical work, follow the
same rules cutlined in Chapter 2, Safety. Never
work on circuits that are ekectrically hot. Tum
off the power to the device or circust an which
you are working Use lockout devioes to lock out
switches to circuits, Figure 24-1

Plan a safe installation. Check local codes for
your awn protection. Use fuses or circuit break-
ers rated for the amperage in the circuit. Dam-
age to the wiring or even fire can result from
improper ovencurrent ratings.

SAFETY NOTE

Always Check Voltage
Before working an wiring. ahways check for volt-

W5 | age Even after tuming off a breaker o apening

a decult, check for voltage. The wiring may not
e bty done peoperty, and the drcu could
suill be hot. Whether you are absolutely sure or
ot always check the deoult for voltage with &

tester, Figure 24-2

Figure 24-1, Use o kckout device 1o peevent 4
Yaad troen being energined while working on i,
This dev t

peevent the switch from being closed.

SAFETY NOTE

Working Safely

Newer touch electrical fotures when you are

wel. standing in water. of on 3 wet surface,
vy ! Cusrent

15 bess likely to pass through insulating maserals.

D not lisconnect groumd wires Unlss nedes-

sary and atways econnect s s0on as passible.

o Cinchas Wecea o, e




Ml Section§ Servidng Existing Systems

It is important you ensuno the current draw
on each et condhictor is neardy tive same, The
cusrrent draws noed ot be exactly the same, but
the closer the better. Remernber, the reutral will
carry the imbalance or difference.

CODE ALERT @
Multiwire Circuit Discomnects
Section JML7 requines that each multhwire

branch crcwit's disconnect must open all the
ungrounded conductors at he same time
witvere the circult originates (the panel). In prac-
e,

I addition, the NEC requires that the two

When plug fuses blow, they are esily located
and replaced. When cartridge fuses blow, we
mwust first identify the blown fuse, sinoe there s
often no visible evidence.

You can identify a blown cartridge fuse in
e of two ways:

» Remove the cartridge fuse from the panc
and test it for electrical continuity. Use a
mubtimeter as an ohmmeter or with its
contirmity check function.

* With the cartridge still installed, best
it using a clrcult tostor or voltmeter.

This method is easier and saves time,
Figure 759,

Circuit Breakers

Circuit breakers are treated in much the same
way as fuses. Should a circuit breaker trip, there
is undoubs v & cause, Find it bef g

the breaker.
« lly. circuit breakers malfunct

acts simukaneously In case of owrcurrent. This
rule Is important and must nat be disegarded
An ordnary double-pole, single-throw beeaker

J

Fuses

Wheniever a fuse “blows,” the immediste con-
cern is 1o determine why i did so. Co back to
Chapter 15, Ooereurrent Protection to review e
procedure Finding an Crercurrent Source. Only
when the cause is cormected should the fuse be
replaced,

caution —
Proper Fuss Rating

Meever replace a fuse with one haning a higher
rating. This will only defeat the purpose of the
fuse in the fiest place. A higher rating may stop

ductors and electrical kaad to the potential for
sustaining damage. Use a fuse with the proper
! Oversizin

and will not reset. This is determined wsing
the same method as with a blown cartridge
fuse, With the circuit breaker reset, place the
won tester’s leads on the circuit breaker's load
terminal and the neutral bus bar or ground.

Fuss A good

Conlhers el Fubinker
Figure 25-9. Method of testing a fuse, Touch one
lead to the load side of a fuse (not the line side) and

indanger of

the other lead

J the fuse is good, the light on a neon tester will glow.

15 Section 3 Ieatallation

9. What ks the boss of electrical /!
wlongthof s conducror etz e (Critical Thinking

A, Vohage drop
B Voltage

C. Amgacity
D Resistance

B

True or Fatse? Between two 12 AWG wires,

1. While both copper and aluminum am
useed in residenitial wising, copper is
used more often. However, copper costs
more than aluminuen. Wy, then, do you
think copper is used more often than

voltage drop bs greater on the longer aluminum? @2)

wire. (8.3}

[

. True or Fafse?

corection factors. (8.3

=

ampacity aftor caloula g adjustment and

The marking is a serics of__and

numbers that reveals key charactoristics

about a wire, (B4)
A letbers

B words

C. trademarks

D All are correct.

Apply and Analyze

1. Determine the voltage drop of 1007 of
12 AWG coppes conductons carrying

20A. B3

2 List the theee factors that affect the
ampacity of 2 conductor. (83)

What size UF wire is neoded to feed 2
T X s sl >

tudwdguq;u?:smlhem
temperatuse will reach S0°F during the
summer. (5.3)

Know the Code

Acopy of the NEC M126 i3 quined fo amsiser these

1. What is the cornction factor of a THHN wire
i condhult ranering Shrough an attic with 4
maximem ambint kemgperatune of 150°F7

2. What type of conductors ane neferred to in
Sectiver H0.167

3. What is the title of Section 310217

4. List throe types of conductons a6 defined in
Article 100.

Sy G Wecen G, i

Illustrations

Illustrations have been designed to clearly
and simply communicate the specific topic.

End-of-Chapter Content

End-of-chapter material provides an oppor-
tunity for review and application of concepts.
A concise Summary provides an additional
review tool and reinforces key learning
outcomes. This helps you focus on important
concepts presented in the text. Know and
Understand questions enable you to dem-
onstrate knowledge, identification, and com-
prehension of chapter material. Apply and
Analyze questions extend learning and
develop your abilities to use learned material
in new situations and to break down material
into its component parts. Critical Thinking
questions develop higher-order thinking and
problem solving abilities. Internet Resources
list websites that provide content related to the
electrical wiring profession. Know the Code
questions get you familiar with using the
National Electrical Code.
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TOOLS FOR STUDENT AND INSTRUCTOR SUCCESS

Student Tools

Instructor Tools

Student Text

Available in print and digital, Modern
Residential Wiring is a comprehensive
text that focuses on safety, electrical
theory, tools, and electrical systems, as
well as specialized installations, such
as swimming pools and emergency
standby systems.

Workbook
« Minds-on practice with questions and activities.

- Each chapter corresponds to the text and reinforces
key concepts and applied knowledge.

G-W Digital Companion
E-flash cards and vocabulary exercises allow interaction

with content to create opportunities to master
terminology.

EduHub LMS-Ready Content

« Students will enjoy intuitive digital resources in their
school'’s preferred platform.

«+ The digital platform encourages application and
discovery.

« Videos enrich learning: Electrical Wiring Video Library
demonstrates various electrical concepts and wiring
techniques.

G-WEduHub

Instructor

Support

D Digital
Experience

Student Success
Powerful Content
Applied Practice

Standards Alignment
Authentic Learning

xii

LMS Integration

Integrate EduHub LMS-Ready Content into your preferred
platform for a seamless user experience for both you and
your students.

A Complete Teaching and Learning Package

« The Digital Textbook and Online Workbook build
student knowledge.

« Videos and drill and practice activities help your
students remain engaged and learn effectively.

« G-W Assessment gives students easy access to
assignments, tests and quizzes, instant feedback, and
grades.

Online Instructor Resources

- Tap into time-saving preparation tools: answer keys,
editable lesson plans, and other teaching aids.

- Take advantage of Instructor’s Presentations for
PowerPoint® with fully customizable, richly illustrated
slides that help you teach and visually reinforce the
key concepts from each chapter.

« Easily create,
Vé-WAssessmen’r

customize, edit,
and print prebu“t Assess learning « Gain insights « Build skills

questions and
tests using G-W Assessment, our cloud-based
platform. No more downloads, uploads, orimports
needed! Student assessments are autograded and
flow automatically into your gradebook when you
integrate with your LMS.
See www.g-w.com/modern-residential-wiring-2027 for
a list of all available formats.
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