Preface

The National Electrical Code is a model code written in technical, legal language. To work in
the electrical trades, it is critical that you learn the NEC’s structure, how to navigate it, and how
to identify and use tables correctly. Because the NEC is revised every three years, it is vital that
you understand how the information is organized rather than memorizing locations that might
change. Cracking the Code was written to help you understand how to use the NEC. This text will
teach you how to navigate and find information by focusing on the structure and organization of
the NEC.

Part 1 of this text will break down the structure of the NEC, instructing on the layout and
focusing on each chapter of the NEC, one at a time. Part 2 of this text delves into applying the
knowledge learned in Part 1, providing you an opportunity to apply your knowledge of the NEC
to find the necessary information to complete a task.

Extensive practice problems apply and reinforce NEC knowledge. End-of-unit problems start
out as simple multiple-choice questions that reinforce the material learned within the unit and
advance to open-ended questions that build off what was learned in previous units.
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The National Electrical Code®

The most informative and authoritative body of information concerning electrical wiring instal-
lation 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 Pro-
tection 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 electri-
cal wiring obtains and studies the NEC. Articles and sections of the NEC are referred to through-
out 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 available with an NFPA LiNK® subscription. NFPA LiNK
includes all current editions 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.

NFPA 70°, National Electrical Code®, NEC® and NFPA LiNK" are registered trademarks of the
National Fire Protection Association, Quincy, MA.



C Features of the Textbook

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

highlights these features.

Unit Opening Materials

Each unit opener contains a list of learning objectives, a list

of technical terms, and a brief introduction.

Learning Objectives clearly identify the knowledge and

skills to be gained when the unit is completed.

Key Terms list the key words to be learned in the unit.
Introduction provides an overview and preview of the

unit content.

Additional Features

Additional features are used
throughout the body of each unit to
further learning and knowledge.
Examples provide step-by-step
sample problems that demonstrate
how to perform calculations.
Procedures are highlighted
throughout the textbook to provide
clear instructions for various
processes. Pro Tips provide advice
and guidance that is especially
applicable for on-the-job situations.
Navigation Tables highlight all the
sections contained within some of the
most-used articles of the NEC. This
type of overview, which is not
provided in the NEC, helps students
understand the type of information
contained in those articles.

Vi

UNIT

LEARNING OBJECTIVES
After completing this unit, you will be able to:
* Describe the content found in
Chapter 2 of the NEC.
= Identify the design articles.
= Identify the protection articles.
= Recognize keywords that will
lead you to Chapter 2.
= Find the answer and section number
for Chapter 2 Code requirements.

Introduction

5 NEC Chapter 2

KEY TERMS
bonding
branch circuit
equipment grounding conductor
feeder
ground fault
grounded conductor
grounding electrode
grounding electrode conductor
habitable room
individual branch circuit
neutral conductor
overcurrent
overload
overvoltage
service
switch leg
ungrounded

‘This unit is an introduction to Chapter 2 of the

Part2  Application: Advanced NECTopics
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Chapter1: General
Chapter 2: Wiring and Protection

CODE ARRANGEMENT

Chapter 3: d Materials.
Chapter 4: Equipment for General Use

I Chaptor : Spocial Occupancios
I Chaptar : Spocial Equipment
1 Chapter 7:Special Conditions

Chapter 8: Communications Systems

[l chapter 9: Tables

Informative Annex A through
Informative Annex J

|

J Supploments or modifies chaptars | through 7

Chapter 8 s not subject to the requirements of chapters
1 1through7 excopt where the requirements are
specifically referenced in chapter 8

] Appiicable as referenced

e

only; not

-1. Chap
information found in Chapters 1-7.

Special Conditions

Special conditions is a broad description that includes sev-
eral syste d b, such

energy storage and production systems, power-limited cir.
cuits, and optical fiber cables. These requirements for spe-
cial conditions will supplement or modify Chapters 17 of
the NEC, Figure 102

Backup Systems

[Article 700 Emergancy Systems
[Article 701 Legally Required Standby Systems

[Articlo 702 Optional Standby Systems.

[Articl duction
[Article 706 Energy Storage Systems.

[Article 708 Critical Operations Power Systems (COPS]
[Article 710 Stand-Alone Systems

One of the important considerations when installing

utility. Consumer backup generators are becoming

running during a utilty power outage. f a consumer
generator imposes a voltage back anto the utilty
wires, it has the potential to electrocute a lineman
who s working to repair theline. Listed transfer

o 0 Energy Management Systems
[Article 760 Fire Alarm Systoms

but incorrect equipment or improper connctions
can create this hazard. The NEC has requirements.
throughout Chapter 7to address this issus,
Figure 10-3
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lllustrations

Illustrations have been designed to clearly and simply
communicate the specific topic. lllustrations and
photographic images have been carefully chosen and
designed to reinforce the text’s content. Excerpts from the
NEC are provided to give students real examples and
visuals.

End-of-Unit Content

End-of-unit material provides an opportunity for
review and application of concepts. NEC Keywords
list numerous topics and words that should lead the
user to a particular chapter of the NEC. A concise
Summary provides an additional review tool and
reinforces key learning objectives. This helps you focus
on important concepts presented in the text.

Know and Understand questions enable you to
demonstrate knowledge, identification, and
comprehension of unit material. Apply and Analyze
questions extend learning and require you to select an
answer by finding the correct section within the NEC.
Critical Thinking questions are open ended and
require you to find the answer and correct section
within the NEC. These questions will begin testing you
on the content contained within that unit and become
cumulative, basing questions on everything learned up
to that point within the text.
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NEC KEYWORDS.

Unit1s Servic

roof. It does, however, require adequate strength or else sup.

the authority having jurisds
2" or larger rigid metallic conduit (RMC) used as a
mast. RMC s the strongest of the circular raceways.
344.30(4) gives permission for a rigid metal conduit
extend 36" o the first support when goi he roof
for an above:the-roof termination. If the raceway extends
beyond 36" it will require a support, such as a guy wire to
ensure it has sufficient strength, Figure 18-35. The length of
the service drop being attached to the mast and the amount
the mast sticks through the roof will be used to determine if
it requires additional support.

The only cables permitted to be attached to the ser-
vice mast are the overhead service conductors and the
utilty service drop. Communication cables such as TV,
telephone, and fiber optic must be attached to the build-
ing by a means other than the electric service mast as per
Sections: 800.44(C).
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multiple wires.
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Unit 9 Review
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TOOLS FOR STUDENT AND INSTRUCTOR SUCCESS

Student Tools

Instructor Tools

Student Text

Cracking the Code is a write-in text
that focuses on the information,
structure, and organization of the
National Electrical Code.

G-W Digital Companion

For digital users, e-flash cards
and vocabulary exercises allow
interaction with content to
create opportunities to increase
achievement.

G-WEduHub

Instructor

Support

[:] Digital
Experience
\\ ! //
IR
Student Success

Powerful Content
Applied Practice

.{(

5924N0S3Y by, e
)

Standards Alignment
Authentic Learning

viii

LMS Integration

Integrate Goodheart-Willcox content within your Learning
Management System for a seamless user experience for

both you and your students. EduHub® LMS-ready content

in Common Cartridge® format facilitates single sign-on
integration and gives you control of student enrollment and
data. With a Common Cartridge integration, you can access the
LMS features and tools you are accustomed to using and G-W
course resources in one convenient location—your LMS.

G-W Common Cartridge provides a complete learning
package for you and your students. The included digital
resources help your students remain engaged and learn
effectively:

- Digital Textbook
- Drill and Practice vocabulary activities

When you incorporate G-W content into your courses via
Common Cartridge, you have the flexibility to customize and
structure the content to meet the educational needs of your
students. You may also choose to add your own content to the
course.

For instructors, the Common Cartridge includes the Online
Instructor Resources. QTI® question banks are available within
the Online Instructor Resources for import into your LMS. These
prebuilt assessments help you measure student knowledge
and track results in your LMS gradebook. Questions and tests
can be customized to meet your assessment needs.

Online Instructor Resources

- The Instructor Resources provide instructors with time-
saving preparation tools such as answer keys, editable
lesson plans, and other teaching aids.

« Instructor’s Presentations for PowerPoint® are fully
customizable, richly illustrated slides that help you teach
and visually reinforce the key concepts from each unit.

« Administer and manage assessments to meet your
classroom needs using Assessment Software with
Question Banks, which include hundreds of matching,
completion, multiple choice, and short answer questions to
assess student knowledge of the content in each unit.

See www.g-w.com/cracking-code-2024 for a list of all available
resources.

Professional Development
- Expert content specialists
+ Research-based pedagogy and instructional practices
+ Options for virtual and in-person Professional Development
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