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Introduction —
How to Use This Book

If you have been installing electrical systems for You can pass any electrician’s exam, but only
some time as an apprentice, helper, or unlicensed  if you study carefully each of the questions in this
electrician, this book is for you. The information ~ book. What you learn from studying is the foun-
between the covers of this book will cover every  dation on which your professional career will be
subject that is likely to appear on most electri-  built.
cian’s exams — either state or local.

Understand at the licensing authority

If you are just starting your career as an appren-  isn’t the e . They aren’t trying to keep you
tice electrician, this book is also for you. It begins ~ out of ctical business. They only want to
at the beginning. You will have no trouble under-  set some basic standards and be assured that your
standing what is explained here. Read each page  inst s will be done in a workmanlike man-
In accordance with the latest edition of the

present Society. The financial rewards are ang ould be assured that all licensed electricians

factor which will make your efforts worthw are knowledgeable professionals. That’s good for
society in general, and it’s good for all profes-

In most communities, any electrician_ workin®  sional electricians and electrical contractors who
without supervision must be licensed. @rger live and work in your area.
electrical construction projects, m now i
require the certification of journeyrian electricians Unfortunately, there are too many applicants
as well as specialty electrician splicers of ~ Who are not well prepared when they sit down to

in to contin- take the electrician’s exam. Taking an electrician’s

high-voltage cable. This trepehis . . . e
ue as legislatures recognizelthe heed to protect the ~ ©Xam without doing a good job of preparation is a
public from incompg state of Virginia complete waste of time — both yours and that of

for example, is no & ing all persons doing t[t;e Iict:ensngt?]uE[hotit%/.kThe results are predictable.
electrical work to be fieenéed. on't make that mistake.

carefully and you will soon earn the recognition dahe 5 5 !
that licensed professionals are entitled to in our % al Electrical® Code® (NEC®). The public

i : horiti q di The most common reason for failure is that the
Most licensing authorities prepare demanding  anpicant didn’t study properly because he didn’t

exams that are a good test of the examinee’s  ynow how, or studied the wrong material. This
knowledge. These exams help to guarantee that  pook should put an end to that excuse. You have

electrical systems installed in building construc- your hands the most complete, easiest-to-use,
tion will meet minimum standards for protecting  most practical reference available for preparing
the lives and health of building occupants (and  to take the tests that are actually given today.
the buildings themselves) for many years to come.  Read this book carefully, examine every question,
This also helps to keep insurance rates to a mini-  ynderstand all the answers. Do this, and there’s no

mum. way you will be unprepared on examination day.
Begin your study for any electrician’s exam You are almost certain to score high.
with two points in mind: All the common questions and answers are here,

but just knowing the answer is not always enough.
Sometimes it is just as important to understand
 Every minute spent studying this book why a particular answer is correct. That’s why

increases your chances of passing the exam  many answers include a quotation or reference

 Take the exam seriously
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NFPA70

MNational Electrical Code’

of the electrical industry

The National Electrical Code (NEC) has become the Bib@ tha

section from the Nationa ac .
Sometimes you will find or Clarifications
under the answer when there mportant point
you might miss.

The National Electrical Code is used in practi-
cally every area of the United States for inspecting
electrical systems in building construction. Most
of the questions appearing on electrician’s exams
will come directly from Articles and Sections of
the latest NEC. Therefore a brief review of the
individual NEC sections that apply to electrical
systems is in order. Sample questions concerning

all sections of the NEC may be found in the chap-
ters to follow.

This book, however, is not a substitute for the
NEC. You need a copy of the most recent edition
and it should be kept handy at all times. The more
you know about the code, the more you are likely
to refer to it.

NEC Terminology

There are two basic types of rules in the NEC:
mandatory rules and advisory rules. Here is how
to recognize the two types of rules and how they
relate to all types of electrical systems.

Mandatory rules: All mandatory rules have the
terms shall or shall not in them. The terms mean
must. If a rule is mandatory, you must comply with it.

Permissive rules: All advisory rules have the
terms shall be permitted or
them. The terms in this,ca
not necessarily requi
pliance is discrétio

rule is advisory, com-
you want to comply with

it, do so. But y: ave to if you don’t want to.
Be ale amendments to the NEC. Local
ordin y amend the language of the NEC,

han rom should to shall. This means that
\@ ust do in that county or city what may only
D€ recommended in some other area. The office
issues building permits will either sell you a
copy of the code that’s enforced in that county or
tell you where the code is sold.

Learning the Layout of the NEC

Begin your study of the NEC with Articles 100
and 110. These two articles have the basic infor-
mation that will make the rest of the NEC easier
to understand. Article 100 defines terms you will
need to understand when you apply the code.
Previous editions of the NEC had some definitions
located in the body of the code where the topic
was covered, but starting with the 2014 NEC, most
of these were brought together into Article 100 -
Definitions. Article 110 gives the general require-
ments for electrical installations. Read these two
articles over several times until you are thoroughly
familiar with all the information they contain. It’s
time well spent.

Once you’re familiar with Articles 100 and 110,
you can move on to the rest of the code. There are
several key sections you will use often in servic-
ing electrical systems. Let’s discuss each of these
important sections.
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Wiring and Protection

Chapter 2 of the NEC discusses wiring design
and protection, the information electrical techni-
cians need most often. It covers the use and iden-
tification of grounded conductors, branch circuits,
feeders, calculations, services, overcurrent protec-
tion, grounding, bonding and surge protection. This
is essential information for any type of electrical
system, regardless of the type.

Chapter 2 is also a “how-to” chapter. It explains
how to provide proper spacing for conductor
supports and how to size the proper grounding
conductor or electrode. If you run into a problem
related to the design or installation of a conven-
tional electrical system, you can probably find a
solution for it in this chapter.

Wiring Methods and Materials

Chapter 3 has the rules on wiring method
materials. The materials and procedures to us
a particular system depend on the type of buildi
construction, the type of occupancy, t tion
of the wiring in the building, the mo-
sphere in the building or in the @aunding
the building, mechanical fac & he relative
costs of different wiring me .

The provisions of er apply to all wir-
ing installations ex @ ote control switching
(Article 725), low-energy/power circuits (Article
725), signal systems (Article 725), communica-
tion systems and conductors (Article 800) when

these items form an integral part of equipment
such as motors and motor controllers.

There are three basic wiring methods used in
most modern electrical systems. Nearly all wiring
methods are a variation of one of these three basic
methods:

» Sheathed cables of two or more conductors,
such as NM cable and AC armored cable
(Articles 320 through 340)

» Raceway wiring systems, such as rigid and
EMT conduit (Articles 342 through 366)

» Busways (Article 368)

Article 310 in Chapter 3 gives a complete
description of all types of electrical conductors.
Electrical conductors come in a wide range of
sizes and forms. Be sure to check the working
drawings and specifications to see what sizes and
types of conductors are required for a specific
job. If conductor type and size are not specified,
choose the most appropriate type and size meeting
standard NEC requirements.

Avrticles 312 through 399 include rules for race-
ways, boxes, cabingts, low-voltage distribution,
concealed knob- wiring, open wiring, and
onductors. Outlet boxes vary
epending on their use, the size

outdoor ove
in size and ,
of tw he number of conductors enter-

ing the Rox;\he type of building construction, and
th heric condition of the areas. Chapter 3
@answer most questions on the selection and
u these items.

The NEC does not describe in detail all types
and sizes of outlet boxes. But manufacturers of
outlet boxes have excellent catalogs showing all
of their products. Collect these catalogs. They’re
essential to your work.

Equipment for General Use

Chapter 4 of the NEC begins with the use and
installation of flexible cords and cables, including
the trade name, type, letter, wire size, number of
conductors, conductor insulation, outer covering
and use of each. The chapter also includes fixture
wires, again giving the trade name, type, letter and
other important details.

Acrticle 404 covers the switches you will use to
control electrical circuits.

Acrticle 406 covers receptacles and convenience
outlets used to connect portable equipment to elec-
tric circuits. Get the manufacturers’ catalogs on
these items. They will provide you with detailed
descriptions of each of the wiring devices.

Article 408 covers switchboards, switchgear
and panelboards, including their location, installa-
tion methods, clearances, grounding and overcur-
rent protection.

Article 409 covers industrial control panels.
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Article 410 on lighting fixtures is especially
important. It gives installation procedures for fix-
tures in specific locations. For example, it covers
fixtures near combustible material and fixtures in
closets. The NEC does not describe the number of
fixtures needed in a given area to provide a certain
amount of illumination.

Low-voltage lighting is in Article 411.

Acrticle 422 covers appliances; 424 fixed electri-
cal space heating equipment; 425 fixed resistance
heating equipment; 426 fixed outdoor deicing
equipment and 427 fixed heating equipment for
pipelines and vessels.

Article 430 covers electric motors, including
mounting the motor and making electrical connec-
tions to it.

Articles 440 through 470 cover air conditioning
and heating equipment, generators, transformers,
and capacitors.

Article 480 gives most requirements related to

are seldom thought of as part of a conventional el

trical system, but they often provide standby,
gency lighting service. They may also sm’p@
epain

battery-operated electrical systems. Storage batte@

to security systems that are separate
AC electrical system.

Article 490 covers equip@@% volts,

nominal.

Special Occupancies

Chapter 5 of the NEC covers special occupancy
areas. These are areas where the sparks generated by
electrical equipment may cause an explosion or fire.
The hazard may be due to the atmosphere of the area
or just the presence of a volatile material in the area.
Commercial garages, aircraft hangers and service
stations are typical special occupancy locations.

Articles 500 through 503 cover the different
types of special occupancy atmospheres where
an explosion is possible. The atmospheric groups
were established to make it easy to test and
approve equipment for various types of uses.

Section 501 covers the installation of explo-
sionproof wiring. An explosion-proof system is
designed to prevent the ignition of a surrounding

explosive atmosphere when arcing occurs within
the electrical system.

There are three classes of special occupancy
locations:

 Class I (Article 501): Areas containing
flammable gases or vapors in the air. Class
| areas include paint spray booths, dyeing
plants where hazardous liquids are used,
and gas generator rooms.

 Class Il (Article 502): Areas where
combustible dust i ent, such as grain-
handling and st nts, dust and
stock collect nd sugar-pulverizing
plants. Th s%reas where, under normal
operatin ns, there may be enough
comb% st in the air to produce
explosiv ignitable mixtures.

*Cl (Article 503): Areas that are

ardous because of the presence of

easily ignitable fibers or flyings in the
air, although not in large enough quantity
to product ignitable mixtures. Class 111

locations include cotton mills, rayon mills
and clothing manufacturing plants.

Articles 504 and 506 cover intrinsically safe
systems and locations for combustible dusts or
ignitable fibers.

Articles 511, 513 and 514 regulate garages, air-
craft hangars and similar locations where volatile or
flammable liquids are used. While these areas are
not always considered critically hazardous locations,
there may be enough danger to require special pre-
cautions in the electrical installation. In these areas,
the NEC requires that volatile gases be confined to
an area not more than 18 inches above the floor. So
in most cases, conventional raceway systems are per-
mitted above this level. If the area is judged critically
hazardous, explosion-proof wiring (including seal-
offs) may be required.

Article 520 regulates theaters and similar occu-
pancies where fire and panic can cause hazards to
life and property. Drive-in theaters do not present
the same hazards as enclosed auditoriums. But
the projection rooms and adjacent areas must be
properly ventilated and wired for the protection of
operating personnel and others using the area.
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Chapter 5 also covers service stations, bulk
storage plants, health care facilities, residential
storage garages, agricultural buildings, carnivals
and circuses, motion picture and television stu-
dios, and manufactured buildings, mobile homes,
amusement parks, low-voltage systems, marinas
and boatyards and temporary installations.

Special Equipment

Article 600 covers electric signs and outline
lighting. Article 604 covers manufactured wiring
systems. Article 605 covers office furnishings.
Article 610 applies to cranes and hoists. Article
620 covers the majority of the electrical work
involved in the installation and operation of eleva-
tors, dumbwaiters, escalators and moving walks.
The manufacturer is responsible for most of this
work. The electrician usually just furnishes a feed-
er terminating in a means of disconnect in the bot-
tom of the elevator shaft. The electrician may also
be responsible for a lighting circuit to a jun
box midway in the elevator shaft for conne
the elevator cage lighting cable and exhaust fa

Articles in Chapter 6 of the NEC give f the
requirements for these installations.

Article 625 covers electric batte g sys-

tem requirements for plug-in hylrt tric vehicles
(PHEV). Article 626 regulates i ion of parking
ting to Truck

spaces for electrified truc
Stop Electrification :
truck operators to

uipment will allow
oard air conditioning,
t running their engines.

Article 630 regulates electric welding equipment.
It is normally treated as a piece of industrial power
equipment requiring a special power outlet. But
there are special conditions that apply to the circuits
supplying welding equipment. These are outlined in
detail in Chapter 6 of the NEC.

Article 640 covers wiring for sound-recording and
similar equipment. This type of equipment normally
requires low-voltage wiring. Special outlet boxes or
cabinets are usually provided with the equipment.
But some items may be mounted in or on standard
outlet boxes. Some sound-recording electrical sys-
tems require direct current, supplies from rectify-
ing equipment, batteries or motor generators. Low-
voltage alternating current comes from relatively
small transformers connected on the primary side to
a 120-volt circuit within the building.

Introduction — How to Use This Book

Other items covered in Chapter 6 of the NEC
include: information technology equipment (Article
645), modular data centers (Article 646), sensitive
electronic equipment (Article 647), pipe organs
(Article 650), X-ray equipment (Article 660),
induction and dielectric heat-generating equipment
(Article 665), electrolytic cells (Article 668), elec-
troplating (Article 669), industrial machines (Article
670), and irrigation machines (Article 675). Articles
680 and 682 regulate installations of swimming
pools, fountains, spas, and natural or artificially-
made bodies of water. Articles 685 through 692
cover items like ated electric systems, solar
photovoltaic stems, and fuel cells. Article
694 cowrs reasingly popular small wind elec-
tric sys i§ article governs the wiring require-
ments a as connection to other sources. It’s

0 pay particular attention to these newer
%\lc es, as most states like to include numerous
ns on newer code changes. Chapter 6 ends

|th Article 695, covering Fire Pumps.

If you ever have work that involves Chapter 6,
study the chapter before work begins. That can save
a lot of installation time. Here’s another way to cut
down on labor hours and prevent installation errors.
Get a set of rough-in drawings of the equipment
being installed. It’s easy to install the wrong outlet
box or to install the right box in the wrong place.
Having a set of rough-in drawings can prevent those
simple but costly errors.

Special Conditions

In most commercial buildings, the NEC and
local ordinances require a means of lighting public
rooms, halls, stairways and entrances. There must
be enough light to allow the occupants to exit
from the building if the general building lighting
iIs interrupted. Exit doors must be clearly indicated
by illuminated exit signs.

Chapter 7 of the NEC covers the installation of
emergency lighting systems. These circuits should
be arranged so that they can automatically transfer
to an alternate source of current, usually storage
batteries or gasoline-drive generators. As an alter-
native, you can connect them to the supply side of
the main service so disconnecting the main service
switch would not disconnect the emergency cir-
cuits. The 2017 NEC showed significant changes in
the requirements in Article 770, optical fiber cables.
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Chapter 8 covers communication systems and is
not subject to the requirements of Chapters 1 through
7, except where specifically referenced. In addition
to communications circuits, Chapter 8 covers: radio
and television equipment, antennas and distribution
systems, network-powered broadband systems, and
the newly-added Article 840 (premises-powered
broadband communication systems).

How to Prepare for the Exam

This book is a guide to preparing for the jour-
neyman or master electrician’s exam. It isn’t a
substitute for studying the recommended refer-
ences and it won’t teach you the electrical trade.
But it will give you a complete knowledge of the
type of questions asked in the electrician’s exam. It
will also give you a “feel” for the examination and
provide some of the confidence you need to pass.

Emphasis is on multiple-choice questions
because that’s the style that nearly all tests utilize.
Questions are grouped into chapters. Each chapter
covers a single subject. This will help you discov-
er your strengths and weaknesses. Then when you
take the two “final” sample exams in the bac
this book, analyze the questions you miss.
probably notice you are weaker in some slbjegts
than others. When these areas have xs ov-
ered, you will know that further stud N sary

in these areas.

In answering questions o Q&member
this point: All exam questian pased on mini-
mum NEC requirements. If thésminimum wire size
permitted under the NEC to carry 20 amperes is
No. 12 AWG and you answer No. 10 AWG (mini-

mum size for 30 amperes) just to play it safe, your
answer is incorrect.

The preparatory questions in the front part of this
book have the answer after each question. When
reading a question, cover the answer. Read the
question carefully. Mark your answer on a separate
sheet of paper before looking at the correct answer.
Check to see if your answer is correct. If it isn’t, read
the code responses to find out why it is wrong.

How to Study

Set aside a definite time to study, following a
schedule that meets your needs. Studying a couple
of hours two or three nights each week is better than
studying all day on, say, Saturdays. The average

mind can only concentrate for approximately four
hours without taking a break. There’s no point in
studying if you don’t retain much of the information.
Study alone most of the time, but spend a few hours
reviewing with another electrician buddy before
exam day. You can help each other dig out the facts
and concepts you will need to pass the exam.

Try to study in a quiet, well-lighted room that is
respected as your study space by family members
and friends. If it’s hard to find a spot like that in
your home, go to the local kbrary where others are
reading and studying.

Before you begi y, spend a few min-
utes getting into t%t frame of mind. That’s
important. Yo xm ve to be a genius to pass
the electrician’syexam. But good motivation will
nearly g our success. No one can provide
that \@7 but you. Getting your license is a

%y or yourself; it’s your key to the future

sattsfying career in the electrical industry.

s you study the NEC and other references,
highlight important points with a marker. This
makes it easier to find important passages when

you’re doing the final review — and when you’re
taking the exam.

Put paper tabs on the corners of each major
section in all the references you will take into the
exam room. On the portion of the tab that extends
beyond the edge of the book, write the name of
the section or the subject. That makes locating each
section easier and quicker — an important consid-
eration on an open book test. Speed in locating
answers is important. In the sample exams at the
end of this book, which are based on actual state
and county examinations, you will have from two to
four minutes to answer each question, so you don’t
have time to daydream or mess around. If you want
to pass the exam, you must take it seriously.

Your study plan should allow enough time to
review each reference at least three times. Read care-
fully the first time. The next review should take only
about 10% of the time that the first reading took.
Make a final review of all references and notes on
the day before the exam. This is the key to success in
passing the exam: Review, review, review! The more
you review, the better your grasp of the information
and the faster you will be able to find the answers.

10
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The Examination

Questions on state and local examinations are
usually compiled by members of the electrician’s
examination board. Board members usually include
several electrical contractors, a registered electri-
cal engineer, electrical inspectors, and perhaps a
trade school instructor. Most electrician’s exams
will include questions on the NEC, general knowl-
edge of electrical practice, theoretical questions,
and local ordinance rules. All of these fields are
covered in this preparation guide. Questions about
the NEC, including rules and design calculations,
comprise from 70% to 80% of the examination.

State examinations are usually given twice a year,
or perhaps every three months. County and local
exams may be taken almost any time with prior notice
to the local inspectors. Most have several basic exams
that are used in rotation. But the same examination
will never be administered twice in a row.

The people compiling the exams maintaig
bank of several hundred questions coveringge
test subject. Questions are selected at rand
and chances are that some of the questions on a
exam have already been used on an ear, xami-

nation. Many of the questions appeaki n actual
electrician’s exams will closely.re%uestions

appearing in this book. \

The format of the actual \ ion, the time
allowed, and the refere erial which the
applicant may be alléwed ke into the exami-
nation room vary @ locality. Typically, an
applicant is allowed Sixte’eight hours to complete
the examination. Applicants are usually required
to report to the examination room at 8 a.m. where
the proctors take about 15 minutes to explain the
rules of taking the exam. The applicants then work
on the “morning” exam until noon. After an hour
break for lunch, the “afternoon” exam begins at 1
p.m. and applicants are given until about 4 p.m. to
complete this portion.

The Answer Sheet

Most answer sheets used today are designed
for computer grading. Each question on the exam
is numbered. Usually there will be four or five
possible responses for each question. You will be
required to mark the best answer on the answer
sheet. The following is a sample of a multiple-
choice question:

1) While most electrical outlets in homes in the
U.S. are 110 volts, which of the following appli-
ances usually requires a 220-volt outlet?

(C) Clothes dryer
(D) Space heater

(A) Toaster oven
(B) Washing machine

You should mark answer C for question 1 on the
answer sheet.

Answer sheets will vary slightly for each examin-
ing agency so be sure to follow any instructions on
that sheet. Putting the right answers on the wrong
section will almo ainly cause you to fail.

The Night @e
|v d a rest! If you have not prepared
cor the exam by this time, then you can’t
mto your brain in one night. So take it
%f the place of the examination is more than
r’s drive from your home, you might want
stay at a motel in the city where the examination
is being held. Getting up at, say, 4 a.m. and driv-
ing a couple of hours in heavy traffic will not help
you to pass the exam. On the other hand, a drive to
the location the afternoon before the exam, a good
dinner and a relaxing evening watching TV will
increase your possibilities of passing. Just don’t

stay up too late.

Be sure to have all of your reference material
with you and get a good night’s sleep before the
day of the exam. If you have prepared yourself
correctly, you should pass with flying colors.

Examination Day

On the day of your examination, listen carefully
to any oral instructions given and read the printed
directions. Failing to follow instructions will prob-
ably disqualify you.

You will seldom find any trick questions, but
many will require careful reading. Certain words
(like shall, should, always and never) can make a
big difference in your answer.

Sometimes several of the answers may seem
possible, but only one will be correct. If you are not
sure of the answer, use the process of elimination.

There are several ways to take an exam, but
the following is the method | used to pass the
Virginia State Electrical Contractor’s Exam a few

11
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years ago. This method is merely a suggestion: if
another way suits you best, by all means use it.

When the exam booklets were passed out and
the applicants were given permission to open
them, | spent the first few minutes going over the
exam booklet, noting the number of questions.
This allowed me to pace myself. | noted there were
100 questions on the morning exam — which gave
me less than three minutes to spend on each one.

| then started with question No. 1. When | found
one that | wasn’t sure of, I merely skipped over
this until 1 came to one that | definitely knew the
answer. This way | had gone through the entire
test booklet once and had answered about 50% of
the questions in a little over one hour. | was quite

sure that | had answered all of these questions
correctly. However, 70% is usually the minimum
passing grade and at this point, | had only 50% of
the questions answered. But I still had about three
hours to spend on the tougher questions.

| then started back at the beginning of the exam
and went down the list of questions until I found
one that was unanswered. This process continued
until I had answered all questions to the best of my
ability. | spent the remaining time reviewing my
previous answers, making ehanges as necessary.

After lunch, the “a
was handed out, a
as before. | found

scored 94% Q\

portion of the exam
the same procedure
few days later that | had
ination.

K
<

0

All question

V@ew In This Edition?

answers in this book have been updated to comply with
the new 2017 NEC*™Additional questions and answers, along with new illustra-
tions, have been provided to encompass new NEC installation requirements.
Wherever a change has occurred from the 2014 NEC, you will see an icon
denoting that a change has been made. This icon appears below.

NIEG
CHANGIE
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Chapter 1

Electrical Systems
General Requwemeq%s

Owing to the potential fire and explosion hazards
caused by the improper handling and installation
of electrical wiring, certain rules in the selection
materials, quality of workmanship, and preca
for safety must be followed. To standardize
simplify these rules and provide a reliable gU|
for electrical construction, the National
Code® (NEC®) was developed. T
nally prepared in 1897, is frequ
meet changing conditions, i

\t equipment
ards. It is the result

and materials, and new fire ha
gngineers, manu-

ept, insurance under-

facturers of electrica
writers, fire fighter
throughout the count

The NEC is now published by the National Fire
Protection Association (NFPA), One Batterymarch
Park, Quincy, Massachusetts 02169. It contains
specific rules and regulations intended to help in
the practical safeguarding of persons and property
from hazards arising from the use of electricity.

Although the NEC itself states, This Code is not
intended as a design specification nor an instruc-
tion manual for untrained person, it does provide

a a5|s for the study of electrical design
tallation procedures — under the proper
ce. The probable reason for the NEC’s self-

g
&alysis is that the code also states, This Code con-

tains provisions considered necessary for safety.
Compliance therewith and proper maintenance
will result in an installation essentially free from
hazard, but not necessarily efficient, convenient,
or adequate for good service or future expansion
of electrical use.

The NEC, however, has become the bible of the
electrical construction industry, and is usually the
basis for most electrician’s and electrical contrac-
tor’s exams. Consequently, anyone involved in
electrical work, in any capacity, should obtain an
up-to-date copy, keep it handy at all times, and
refer to it frequently.

To use the NEC properly, the definitions listed
in Chapter 1, Article 100 of the NEC should be
fully understood. General requirements for electri-
cal installations are given in Article 110. Then, the
remaining Chapters, Articles, and Sections should
be studied.

13
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1-1 “Concealed” as applied to electrical wiring means:

A) Rendered inaccessible by the structure or C) Capable of being removed without damage
finish of the building

B) Capable of being reached quickly D) Admitting close approach

Answer: A

For example, cables or raceways installed within, say, a drywalled partition are not accessible without
damaging the finished wall and are considered to be concealed. Wires in concealed raceways are
considered concealed, even though they may become accessible by withdrawing them. NEC Article 100

— Definitions.
<&
1-2 A feeder is:

A) A circuit conductor between the final C it conductors between the service
overcurrent device protecting the circuit t, the source of a separately
a

and the outlet ed system, or other power supply source
the final branch-circuit overcurrent device.

B) A branch circuit that supplies several outle@ D) A device for generating electricity

Answer: C ¢ Q
NEC Article 100 — Definitions. See \X-L

From generators -voltage lines
A . Transformer
—
- / J 120/240 V lines .~ {m N

Service drop

Poles

Electric meter ——¢ Feeders

FCOQ/ )

Branch circuits:
Panelboards —— } lights, receptacles, etc.

|

Figure 1-1: Basic electric systems showing service-entrance, feeders to subpanels, and branch circuits
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1-3 A bonding conductor or jumper is:

A) A branch circuit that supplies only one C) An adhesive used to insulate conductors
utilization equipment

B) A reliable conductor to ensure the required D) Capable of being operated without exposing
electrical conductivity between metal parts operator to contact with live parts

required to be electrically connected

Answer: B
NEC Article 100 — Definitions. See Figure 1-2.

.
1-4 In locations where electric equipment would be expo physical damage, the following
must be provided:
A) Warning signs rking space
B) Sufficient headroom Enclosures or guards
Answer: D
NEC Section 110.27(B). See Figure ]—3@

*

Guard strips

Figure 1-2: Panelboard housing with bonding jumpers Figure 1-3: Guard strips protecting Type AC cable
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1-5 To provide access to the working space Top Hanger hook

about electric equipment, the following
number of entrances of sufficient size must be
provided: Door —_

Catch

A) 3
B) 2
C) 1 Nameplate ]

D) 4

Switch handle

Handle lock slot

Answer: C

For example, an electrical equipment room in an *
office building would require only one entrance
door to the room. This entrance shall be capable

of giving access to and egress from the working Figure 1@rnally-operated safety switch. The live
; interi arg fully isolated, but the external handle
space. NEC Section 110.26(C)(1). % itch to be operated from the outside.

<

1-6 Externally operable means: Q
A) Capable of being operated from & C) Capable of being operated without exposing
outside of a building the operator to contact with live parts

B) An apparatus enclosed D) Surrounded by a case

Answer: C
NEC Article 100 — Definitions. See Figure 1-4.

1-7 What must be provided for in all working spaces above service equipment?

A) A water faucet to flush operator’s eyes C) Hlumination
B) A drinking fountain D) A wash basin
Answer: C

lllumination shall be provided for all working spaces about service equipment, switchboards,
switchgear, panelboards, or motor control centers installed indoors. Control by automatic means only
shall not be permitted. NEC Section 110.26(D).

16
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1-8 Parts of electric equipment that in ordinary operation produce arcs, sparks, flames, or
molten metal shall be enclosed or separated and isolated from:

A) All other electrical equipment C) Electric lighting
B) All combustible material D) All working spaces
Answer: B

NEC Section 110.18. Special rules apply for motors (430.14) and hazardous locations (Articles 500
through 517).

1-9 Working space in rooms containing electrical equipment sh used for:
A) Storage C) Testi Ses
B) Maintenance and repair of equipment D) Ins &n or servicing

Answer: A
Working space required by this section shall / d or storage. When normally enclosed live

parts are exposed for inspection or servicin orking space, if in a passageway or general open

1-10 In all cases where there are li normally exposed on just the front of switchboards or
motor control centers 1000 volt under, the working space in front of such equipment shall not
be less than:

A) 1 foot C) 4 feet unless adequate protection is provided

B) 3 feet OQ D) 18 inches

Answer: B

WEC
Three feet is judged by the NEC to be adequate space so that workers may keep a safe PR
distance from live electrical parts 1000 volts or under, in Condition 1 Situations.
NEC Table 110.26(A)(1).
1-11 Ampacity is defined as:
A) The electromotive force required to cause C) The maximum current, in amperes, that a
electrons to flow in conductors conductor can carry continuously under the con-
ditions of use without exceeding its temperature
rating
B) The amount of power in a circuit D) The voltage rating of any appliance

Answer: C
NEC Article 100 — Definitions.
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1-12 “Approved” as used in the NEC means:

A) Acceptable to the authority having jurisdiction  C) Okay for use in hazardous locations

B) Acceptable only when specified in local D) Usable only for inside work

ordinances

Answer: A

In most cases, the local city, county, or state electrical inspector is the “authogity® having jurisdiction.

NEC Article 100 — Definitions.

’:QQ’
1-13 A bare conductor is one with: @
A) Several layers of thermoplastic insulation 2 K

Insulated

B) Only one layer of insulation

C) A covering that is not recognized by the NEC
as electrical insulation

D) No covering or insulation WhatsoexerQ@

insulation
Answer: D

OQ Figure 1-5: Bare conductor compared to one with

A bare conductor, such as a service grounding wire, has no cover or insulation. NEC Article 100 —
Definitions, Conductor, Bare. See Figure 1-5.

1-14 Which of the following anchors may not be used to secure electrical equipment to masonry
walls?

A) Lead anchors approved for the weight C) Threaded studs “shot” into the masonry
of the equipment
B) Toggle bolts D) Wooden plugs driven into holes in the

masonry for holding wood screws

Answer: D
NEC Section 110.13(A). See Figure 1-6.
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Figure 1-6: Several types of anchors suitable for installing electri®|

1-15 A device designed to open and close a
circuit by nonautomatic means and to
the circuit automatically on a predet
overcurrent without damage to it

properly applied within its ratingi

A) Nonfusible disconnect
B) Time-delay fuse
C) Circuit breaker

D) Motor running overcurrent protector

Answer: C
NEC Article 100 — Definitions. See Figure 1-7.
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Figure 1-7: Operating characteristics of a circuit breaker

1-16 A conductor encased within material of composition or thickness that is recognized by the

NEC as electrical insulation is known as:

A) A bare conductor
B) A covered conductor

Answer: D

C) A concealed conductor
D) An insulated conductor

NEC Article 100 — Definitions, Conductor, Insulated.
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1-17 A separate portion of a conduit or tubing system that provides access through a removable
cover(s) to the interior of the system at a junction of two or more sections of the system or at a
terminal point of the system is defined as a:

A) Conduit body C) Conduit intersection
B) Conduit junction D) Conduit T-connector
Answer: A

NEC Article 100 — Definitions. See Figure 1-8.

s )

)

LR Form 7 Series
conduit body

EYS seal for use in Class |,
Groups A, B, C, D, and
Class Il, Groups E, F, and G

Figure 1-8: Several types of con es

1-18 What device is now required to detect and protect against arcing in 15- and 20-amp branch
circuits supplying outlets installed in dwelling units?

A) AFCI C) GFI
B) GFCI D) AFFI
Answer: A

Outlets installed in dwelling unit kitchens, family rooms, dining rooms, living rooms, laundry rooms. . .
. or similar rooms or areas shall be protected by a listed arc-fault circuit interrupter, combination-type.
NEC Section 210.12(A)(1 through 6). The definition of arc-fault circuit interrupter has been added to
Article 100 — Definitions.
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1-19 Which circuits must not be connected to any system containing trolley wires with a ground
return?

A) Ground wires C) Circuits for lighting and power
B) Grounding conductors D) Ungrounded trolley wires
Answer: C

No other “live” or ungrounded conductors may be connected except those specifically designed for
trolley operation. NEC Section 110.19.

2
1-20 The minimum headroom of working spaces abou@é equipment, switchboards,

panelboards, or motor control centers shall be at least:
A) 6% feet 5 feet

B) 8 feet Q\) 10 feet

Answer: A

The NEC judges 6% feet working sp
above service equipment to proyi
measurement is taken from t ceiling of, say, an electrical equipment room; not from the top

of the panelboard. NEC S@ZdA )(3).

1-21 Indoor electrical installations over 1000 volts, nominal, that are open to unqualified persons
shall be made with:

e height of the equipment, if greater, to be adequate

A) Open switchgear with readily accessible C) Provisions to enclose the equipment within a

live parts barrier less than 8 feet high

B) Metal-enclosed equipment D) The approval of both the 1.B.E.W. and the
LLE.S.

Answer: B

Equipment accessible to unqualified persons shall be metal-enclosed. NEC Section 110.31(B)(1).
In addition, associated equipment over 1000 volts, nominal, shall be marked with appropriate
danger signs. NEC Section 110.34(C).

21
Buy similar Craftsman Book Co. titles here: https://www.Craftsman-Book.com



Buy this title complete here: http://bit.ly/2yP4hQJ

Electrician’s Exam Preparation Guide

1-22 The entrance provided to give access to the working space about electric equipment rated
over 1000 volts nominal must not be less than:

A) 6 feet X 6 feet C) 2 feet X 6 feet
B) 24 feet X 6 feet D) 2 feet X 6% feet
Answer: D

NEC Section 110.33(A). At least one entrance not less than 24 inches wide and 6'/2 feet high shall
be provided to enclosures for electrical installations rated over 1000 volts, as described in 110.31,

for access to the working space about electrical equipment. Additionally, doo hall open in the
direction of egress and be equipped with listed panic hardware. NEC Secti (A)(3).
1-23 Where switches, cutouts or other equipment operating at &, nominal, or less, are

iz rts or wiring operating
ectively separated from the

installed in a room or enclosure where there are exposed ene
at over 1000 volts, the high-voltage equipment shall gener
space occupied by the low-voltage equipment by a suita

A) Warning sign oltage-reducing transformer NEC

. . CHANGE
B) Partition, fence or screen Firewall

Answer: B @

A partition to prevent contact between® @stems must be installed, unless it is accessible to
qualified persons only. NEC Section . ).

1-24 An enclosed channe expressly for holding wires, cables, or busbars is called:

%.

A) A hose C) A receptacle
B) A raceway D) A panelboard
Answer: B

A raceway may be conduit or piping, auxiliary wire troughs (gutters), busducts, wire trays, etc. NEC
Article 100 — Definitions.

1-25 A contact device installed at the outlet for the connection of an attachment plug is called:

A) A terminator C) An overcurrent protection device
B) A junction box D) A receptacle
Answer: D

NEC Article 100 — Definitions.
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1-26 A compartment or chamber to which
one or more air ducts are connected and that
forms part of the air distribution system is a:

A) Plenum

B) Duct

C) Fan-coil unit
D) Air valve

Answer: A
NEC Article 100 — Definitions. See Figure 1-9.

1-27 The NEC definition of ‘“Qualified Pe

A) Has been elected by the Inspection office C) Has served two years apprenticeship
& training with a labor organization

B) Has skills and knowledge relate n- D) Has a college degree in electrical

struction and operation of the e al equipment  engineering or electrical technology

and installations and has recel training

to recognize and avoid the@ involved.
Answer: B

A licensed electricia professional electrical engineer are two such “qualified” persons. NEC
Article 100 — Definitions.

1-28 An unintentional, electrically conductive connection between an ungrounded conductor and
the normally non-current-carrying conductors, metallic enclosures, metallic raceways, metallic
equipment, or earth, is called:

A) Arc fault C) Ground fault
B) Stray current D) High impedance
Answer: C

NEC Article 100 — Definitions.
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1-29 When an enclosure has been constructed
or protected so that exposure to a beating

rain will not result in the entrance of water
under specified test conditions, the enclosure is
known as:

A) Rainproof
B) Drip-proof
C) Raintight
D) Multioutlet assembly

Answer: C Figure 1-10: A typica ight enclosure

This type of enclosure is designed to keep rain \
water out of the device. NEC Article 100 — A

Definitions. See Figure 1-10. @

1-30 A point on the wiring system at which nt is taken to supply utilization equipment is
known as:
.
A) An outlet \ C) A load center
B) A wall switch Q\ D) A motor-control center
Answer: A

NEC Article 100 — Definiti

1-31 The agency that publishes the NEC is abbreviated:

A) HVAC C) NFPA
B) EEEC D) NRA
Answer: C

The National Fire Protection Association.
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1-32 A raceway is an enclosed channel designed expressly for holding:

A) Wires, cables or busbars C) Spark-plug wires
B) Automotive equipment D) Equipment for high-speed autos
Answer: A

A conduit, such as rigid steel conduit, unlike plumbing pipe, is designed to contain electrical
conductors. A raceway is identified within specific article definitions. NEC Article 100 — Definitions.

are mounted on the face, back,
under the definition of:

1-33 A large single panel, frame, or assembly of panels, gn
or both, switches, overcurrent and other protective devic

A) General-use switch C itehboard

B) Thermal protector K tout
Answer: C Q
the

Switchboards are generally accessible from ar as well as from the front and are not intended to
be installed in cabinets. NEC Article 1 @Definitions. See Figure 1-11.

To motor-control center "A"

Safety switch M1
see switch schedule

=]
]

AN

120/240 i
30 A. safe
for fire-ale S

1" empty conduit
for power company
connection to meter —

Panel L1
see panelboard schedule

= |

L N\ e
CT auxiliary gutter
cabinet \Panel L1
3-3%" empty conduits | ||| |||| see panelboard schedule

run 4' beyond building
footings

Figure 1-11: An assembly of safety switches, auxiliary gutters, and conduit nipples used for service equipment exactly as
they appear on electrical working drawings
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1-34 Any electric circuit that controls any _Relay -
other circuit through a relay is called a: Onfv]fg — | oad
- On TN

A) Remote-control circuit v Red [Blhe off

T )= White — | Branch
B) Power circuit » Binck circuit
C) Overload relay Off 24V transformer

. . Line

D) Motor control circuit

Figure 1-12: Typical remote-control circuit

Answer: A
NEC Article 100 — Definitions. See Figure 1-12.

A) Low-voltage branch circuit

B) Multiwire circuit @D)
. Q
Answer: C \\

For example, a circuit consistin
conductors is a signaling ci p 15 a security alarm system. NEC Article 100 — Definitions.

1-36 A device that, by insertion in a receptacle, establishes connection between the conductors of
the attached flexible cord and the conductors connected permanently to the receptacle is called
one of the following:

A) Female plug C) Controller
B) Circuit breaker D) Attachment plug
Answer: D

Also called a plug cap or plug. NEC Article 100 — Definitions. See Figure 1-13.
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15 ampere 20 ampere 30 ampere
Receptacle Plug cap Receptacle Plug cap Receptacle Plug cap
1
2 125V @
=
& 1-15R 1-15P
o
g 2
~
250 V
2-15P 2-20R 2-20P -30R 2-30P
2 5 )
£
5 125V *
>
o 5-15R 5-15P 5-30R 5-30P
E . .
: 6
(]
[+]
o 6-15R 6-15P 6-30P 6-30R 6-30P
7
7-15R 7- ) ) 7-20R 7-30P 7-30R 7-30P
et
= 10 *
[yl
e 125/
o 250 V
- a 10-20R 10-20P 10-30R 10-30P
£)eo) ‘ ‘
250
11-15R 11-15P 11-20R 11-20P 11-30R 11-30P
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o 14 G G U
[ =
3 5 /10 v x
o W W w
5 250V
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: 250V ! Y
g 15-15R 15-15P 15-20R 15-20P 15-30R 15-30P
P 18 DW W [w
g.'% 3¢ v ZD:DX ZD:IDX z[] . I
< < 120/ Y Y g
208V 18-15R 18-15P 18-20R 18-20P 18-30R 18-30P

Figure 1-13: Several types of attachment-plug configurations
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1-37 A device that establishes a connection between two or more conductors by means of
mechanical pressure and without the use of solder is called:

A) An explosionproof connector with seal-offs C) A wire nut
B) A pressure connector D) A shrink connector
Answer: B

NEC Article 100 — Definitions, Connector, Pressure (Solderless). See Figuregl-

*

© e ® @

Ring groove Multistud Spade Q\tt connector Slide
AN
* =
\\ N
One barrel, short offset tongue One barrel, offset tongue One barrel, fixed tongue
Figure 1-14: Several types of p @ nnectors used in electrical work

1-38 A continuous load is a load where the maximum current is expected to continue for a
certain length of time. This time is:

A) One hour or more C) Three hours or more
B) Two hours or more D) Four hours or more
Answer: C

For example, electric baseboard heaters in the coldest weather will more than likely operate for longer

than three hours. Therefore, circuits feeding these units must be rated as “continuous.” NEC Article
100 — Definitions.
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1-39 What is a branch circuit called that supplies a number of outlets for lighting and
appliances?

A) An appliance branch circuit C) A general-purpose branch circuit
B) An individual branch circuit D) A multiwire branch circuit
Answer: C

A general purpose branch circuit supplies two or more receptacles or
appliances. (Circuits feeding any duplex receptacles other than sm

are also general purpose branch circuits.) NEC Article 100 — 1
Purpose. ’\

N

1-40 A device used to govern, in some pred ed*manner, the electric power delivered to an
electric apparatus is called a:

s, Branch Circuit, General-

A) Controller C) Governor

B) Heater @ D) Motor starter
’\ﬁ{\
Answer: A Q
A wall switch contrig ting fixture is one. A motor starter or controller is another example. A
Hda

rheostat or electront er used to vary the light intensity is also a controller. NEC Article 100 —
Definitions.

1-41 Which of the following qualifying terms indicate that a circuit breaker can be set to trip at
various values of current, time, or both, within a predetermined range?

A) Accessible C) Setting
B) Adjustable D) Concealed
Answer: B

The term “adjustable” (as applied to circuit breakers) means that the circuit breaker can be set to
trip at various values of current, time, or both, within a predetermined range. NEC Article 100 —
Definitions, Circuit Breaker, Adjustable.
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1-42 The ratio of the maximum demand of a system, or part of a system, to the total connected
load of the system or the part of the system under consideration is known as:

A) Percentage C) Rated-load current
B) Duty cycle D) Demand factor
Answer: D

The NEC recognizes that every electrical outlet or piece of electric equipment will not all be operating
simultaneously. Therefore, the NEC allows a demand factor for certain installations. NEC Article 100
— Definitions.

.
1-43 Electric parts that are not suitably guarded, isolated, or in and are capable of being
inadvertently touched or approached nearer than a safe dis a person are known as:
A) Exposed C) ,&
B) Externally operable eae front

Answer: A

A switchboard with knife switches, for exa@@xposed live electrical parts. NEC Article 100 —

Definitions. *

1-44 A device intendeq for'the pro cti.on Solid state circuitry
of personnel that function$, to defenergize a
circuit or portion thereof ifl an established o r ™
period of time when a current to ground cireuit [ Sencr
exceeds the values established for a class A \ I o
device. e !

o
A) Grounding electrode device T A
B) Ground-fault circuit-interrupter (GFCI) N
C) Guarded protector Figure 1-15: Ground-fault circuit-interrupter circuit

D) Thermal cutout

Answer: B

Class A GFCls trip when the current to ground is 6 mA or higher. Ground-fault circuit-interrupters
are required on all residential receptacles installed outdoors, in bathrooms and kitchens, and in
garages, etc. NEC Article 100 — Definitions. See Figure 1-15.
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1-45 The NEC uses the term “‘isolated” to mean:

A) Not readily accessible to persons unless special C) Identifiable by means of color coding or

means for access are used nameplate
B) Grouped together D) Nearby
Answer: A

For example, a safety switch with a means of locking the access door t@liVe interior parts would be
considered to be not readily accessible. NEC Article 100 — Definiti

&

1-46 Accessories such as locknuts, bushings, etc. ar@ as:

A) Connectors % tings
B) Conduit bodies Ground clips

<

Answer: C 24 Q
A fitting can be a locknut, bu% other part of a wiring system that is intended to perform a

mechanical rather than anélecgrical function. NEC Article 100 — Definitions.

O

1-47 An arrangement of incandescent lamps or electric discharge lighting to call attention to
certain features such as the shape of a building is called:

A) Festoon lighting used for outdoor parties C) High-intensity discharge lighting such as
and to highlight other outdoor functions normally used at intersections of highways
B) Outline lighting D) Decorative lighting inside a building
Answer: B

Lighting fixtures of many types, but especially neon, are used to highlight signs, buildings, and the
like. Las Vegas gambling casinos are a good example of how outline lighting is used to highlight and
outline buildings or windows. NEC Article 100 — Definitions.
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1-48 Operation of equipment in excess of normal, full-load rating is known as:

A) Hot load C) Overload
B) Under current D) Periodic duty
Answer: C

For example, a conductor operating in excess of its rated ampacity that, if it persists for a sufficient
length of time, would cause damage or dangerous overheating. A fault, such ort circuit or

ground fault, is not an overload. NEC Article 100 — Definitions.
N2,

1-49 The value of current, time, or both at which an adj l¢ circuit breaker is set to trip is

known as:

A) Inverse time Automatic

B) Ampacity @D) etting

Answer: D
The setting of a circuit breakewmi @Ae of current, time, or both at which an adjustable circuit
breaker is set to trip. NEC % — Definitions, Circuit Breaker, Setting.

2
//)

1-50 Which of the following must not be allowed to come in contact with interior parts of
electrical equipment?

A) Busbars C) Abrasives
B) Wiring terminals D) Insulators
Answer: C

NEC Section 110.12(B) states that internal parts of electrical equipment must not be damaged or
contaminated by foreign materials such as paint, plaster, cleaners, abrasives or corrosive residues.
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1-51 How tall must a wall, screen, or fence be that encloses an outdoor electrical installation over
1000 volts nominal to deter access by unqualified persons?

A) 5 feet C) 7 feet

B) 6 feet D) 8 feet

Answer: C

NEC Section 110.31 requires a wall, screen, or fence to be not less th eet in height when it is used
to enclose an outdoor electrical installation with voltages over 10000 minal.

1-52 Entrances to all rooms or other enclosures co ing exposed live parts operating at over

1000 volts, nominal, shall be:

A) Elevated 30 feet above ground Kept unlocked for immediate servicing

B) Painted yellow with black and blue st:'!Ees D) Kept locked

Answer: D

NEC Section 110.34(C ) re tentrances to all buildings, vaults, rooms, or enclosures containing
exposed live parts or onductors operating at over 1000 volts, nominal, be kept locked unless
such entrances are Observatton of a qualified person at all times. In addition, permanent

“danger” signs shal ) vzded that meet the requirements in NEC Section 110.21(B).

1-53 A “bathroom” is an area that includes a basin with one or more of the following:

A) Exhaust fan C) Closet
B) AFCI D) Bidet
Answer: D

The definition of “bathroom” was revised in 2011 to include “a urinal” and “a bidet, or similar
plumbing fixtures.” NEC Article 100 — Definitions.

33
Buy similar Craftsman Book Co. titles here: https://www.Craftsman-Book.com



Buy this title complete here: http://bit.ly/2yP4hQJ

Electrician’s Exam Preparation Guide

1-54 Which of the following best describes festoon lighting?

A) A string of outdoor lights that is suspended C) Low voltage lighting used on billboards
between two points

B) A 600 volt lighting system used in power plants D) Underwater lighting in pools and ponds

Answer: A
Defined in NEC Article 100 — Definitions.

’g@
1-55 What is the term used to describe an enclosure const that dust will not enter under

specified test conditions?

A) Dustproof usttight
B) Dust prevention Explosionproof

*
Answer: C \\
NEC Article 100 — Definitions. Q

1-56 What is an assembly of one or more enclosed sections having a common power supply (bus)
and principally containing motor control units called?

A) Main distribution panel C) Motor load center
B) Motor control center D) Selector-switch control center
Answer: B

NEC Article 100 — Definitions states that the described apparatus is referred to as a “motor control
center.” See Figure 1-16.
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Legend

@ Size 00 magnetic starter
Size 0 magnetic starter
@ Size 1 magnetic starter
@ Size 2 magnetic starter
ize 3 magnetic starter

Figure 1-16: Typical motor control center

1-57 What is the name of an gle d where the wave shape of the steady-state current
does not follow the wave sh e applied voltage?
A) Linear C) Nonlinear load

B) Parallel load OQ D) Series load

Answer: C
NEC Article 100 — Definitions.

1-58 How many access entrances are required to working space about electrical equipment rated
1200 amperes or more and over 6 feet wide?

A) One C) Three, one on each of three sides
B) Two, one at each end of the area D) Four, one on each of four sides
Answer: B

NEC Section 110.26(C)(2) requires one entrance not less than 24 inches wide and 6% feet high at each
end of the work space to allow entrance to and egress from the work space. Additional requirements
apply to the installation and hardware requirements of such doors.
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1-59 When the electrical equipment exceeds 6" feet in height, what is the required minimum
headroom?

A) One foot higher than the top of the highest C) 6 inches more than the height of the

piece of equipment equipment

B) Not less than the height of the equipment D) 4 feet more than the height of the equipment
Answer: B

NEC Section 110.26(A)(3) requires a minimum headroom working space of 6 ; the minimum
headroom shall not be less than the height of the equipment if the equipme eéds 6Y> feet in height.

*

\Z

1-60 Where must branch circuits and feeders be identifi

A) At the disconnecting means t beth the point where they originate and
point where they terminate

B) At the point where they terminate D) Midway between the outlet and overcurrent
@ protective device

*
Answer: A

NEC Section 110.22 requires circ@ation at the disconnecting means. This is usually at the

main distribution panel for fegde subpanels for branch circuits. If overcurrent protective
devices are located properl location where the circuits should be identified. The marking
shall be able to withstand the onment involved.

1-61 What is the minimum depth of clear working space at electrical equipment rated above 75
kV and classified as Condition 1?

A) 3 feet C) 6 feet
B) 5 feet D) 8 feet
Answer: D

NEC Table 110.34(A) requires 8 feet minimum depth of clear working space under the conditions
described in this question.
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APPHANCE.....ooovvvvi 174 branch Circuit.........c..ccccvvvrnnee. 119 GFCI DroteCtion.....m o 85
p
gggguﬁggtmg """""""""""""""" i?g breakers ........cccoovvveveiieeiciie 121 grounding _______________________________ 75-76
Ntional Electrcal Code.... .69 cabinets...-rrrrrrrrrrr 12 e S %6
National Fire Protection circuit breakers..........126, 127-129 isolated ground ..................... 169
Association (NFPA)................. 13, 24 ENCIOSUIES ..., 124 BYOUL oo 275
NEC grounding requirements....... 116 health care facilities... 121, 127, 241 MArKINGS v..cooeveveeeeeeeeeeeeeree 166
Neutral conductors..........93, 109, 115 lighting and appliance........118-120  QUAOOT w..o...or.eoosooroos oo 87
Nonheating leads.................... 179-180 tal 136 .
Nonlinear load 35 metal ............... T FALING..coniiics s 78
""""""""""""""""" overcurrent devices ....122, 127-129 requirements............c.....c........6 7-68
(2101 oo PR 121 wall-switch controlled................. 64
0 schedule........cccceneeen. 125-126, 281 Recreational vehicle, power
SIZING o 118 SUPPIY oo 159
Office furnishings .........cccoovinenns 246 SPACING ... 133 Remote control, lighting.................. 84
OhM’S [aW....covviiciicce 40 terminal bar ..o, 119 Remote-controlled circuits.............. 26
Ohmmeter ......c.ocoovvvvvreenienn, 188, 196 wire terminalS..........ccoveevienns 115 Resistance
Open CIrCUIt.....ccovevereeiranns 196, 199 Panels, switchboard ...................... 122 CIFCUIt . cvei e 50, 53-54
Open current voltage..........cc.cee..e. 248 Paralleled conductors...................... 80 MOLOF ..t 48
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Small appliance circuits
Snap switches
Snow-melting equipment
Solar photovoltaic systems
Sound-recording equipment
Space for bending wire
Space heating
Special conditions
Special equipment
Special occupancies
Specifications

Standard voltages
Static electricity
Static phase converters

Stranded conductors..........c...........
Study Center Download

Studying for exam
Supplementary overcurrent

Surge arresters
Surge current
Swimming pool wiring...
Switch-contrg

Synchroscope

Tap conductor, ampacity
Taps, transformer
Temporary wiring
Terminal bar, panelboard
Test — Study Center

Theaters, code requirements
Thermal barrier
Thermocouple thermometer

THHN conductors
Thickness, steel plates
THW conductors
Time-delay fuse

61, 102, 106

Title blocK........cccovvveunnes 275, 286-289
Transformer vault .................. 266-268
Transformer-type rectifier............. 254
Transformers.........ccoceveeenene. 266-268
code requirements ..........cco...... 257
dry-type ..ocooveeeviiennnn 233, 259-261
fuse rating........cocovervennenne, 264
IFON COME.vvviieiiiieiesieie e 263
PAITS ..o 262
primary fuseS........ccccevevevieinennas 259
SIZB . uiieie st 43
TAPS v 263

A8

Unfinished basement, definition..... 87
Utilization equipment ............ 163-181
v
Vault, transformer installed in...... 259
Volt-ampere capacity, calculating.... 45
Volt-ampere to watt ratio.............. 195
Voltage
calculating ............ 41-42, 46, 50-51
reading, normal................... 191-192
standard ... 71
TESE i 192
Voltage drop, calculating....44-45, 50-51
Voltmeter ..o 191, 194-196
W
Wall switch, location ...................... 69
Water heater conductors............... 171
Water pipe, as ground............ 113-116
Watt-hour meter............. 109, 184-186
Wattage ........ccoeeveievennene 43, 46-47, 56
Wattmeter.........cocvveeviiiieiienins 187
Welding equipment, wiring .......... 246
Wet-niche fixture .......c.ccocevvrvennnne. 251
Wheatstone bridge ..........ccoceevenene. 188
Wire bending space............... 123, 130
Wire terminals, panelboards......... 115
Wiring
design and protection .................... 6
overhead .......ccoovvvereiencieieen, 73
TEMPOTArY......ovveiirieie e 79
Wiring gutters, panelboard ........... 123
Wiring methods and materials.......... 6
Wood studs, drilling..........ccccevnee. 64

Working space at
equipment ... 17, 36, 149, 246, 254-255

()Y 2] I 43
thermometer.........ccoevevveeeivineene 190
THWN conductors ...........cceeee... 49
(V1YL= (o (] G 149
Resistor, installation...................... 265
Rheostat, motor-starter.................. 216
Rigid steel conduit
ClearanCe......cccoevevveveeeevie e, 104
SIZING cvvvveieieeeeese e 102, 106
SUPPOITS .. 107
Rotary phase converters................ 212
|40 (0] S 203
S
Safety switches ........cccccevenene. 131-132
Schedules ........cccoeveennns 125-126, 270
SchematiC ....cceevvvveeieiii e 270
SE cable .....cooovvvveiiiiciee, 108
Section drawing .......cccceceveevrennnns 271
Service conductors,
clearance .......ccoceevevirenen. 97-99, 101
Service disconnect
encloSUreS........ccveeveeeveenne. 105, 111
location......cccoeecvviiceieeee, 104-105
MAIN .. 117
NUMDBET ... 97
EWO-CIFCUIt ..eeevveee e 111
Service drop .........c....... 89, 91, 99-100
Service entrance........cocevevveennes 14, 80
cable, support.............. 100-101, 108
conductors... 89, 91, 94-96, 102-104, 112
conduit................ 102, 104, 106-107
EMT oo,
equipment.......cccceveveneen,
grounding .......ccceerireninnenn
grounding conductor
MELEriNG...ccoeierireieriee e
SIZING vvvvveveeiece e
Service equipment
ENCIOSUIES .....vveivveceecve e, 102
mobile home......ccccocovvveeiieeiinen, 106
Service heads ................. 100-101, 112
Service lateral .........cc.ooevveenennnen. 89, 92
Set-screw, wires under.................. 129
Short circuit
definition .......ccoveveveeiiiie e, 197
electrical fault...........cccooevvennne. 199
Signaling Circuit..........ccccoevvvennnnn, 26
Signs
branch Circuit..........cccoeeevvvirennee. 247
clearance from wood................. 247
code requirements ..........c.cc...... 245
CONAUCTONS ....ovveevveeeeiee e 248
NEON ..ottt 248
portable........ccccovvvreiinennnns 247-248
transformers.........ccoevevvveeeeieeene 247
Silicon sealant..........ccccooevveeinienne 248
Single-line drawings ..........cceevvie. 270
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Contractor’s Guide to QuickBooks 2015 Home Building Mistakes & Fixes

QuickBooks 2015 has many new features that simplify a building contrac- This is an encyclopedia of practical fixes for real-world home building and
tor's bookkeeping work. You'll wonder how you managed without them. repair problems. There’s never an end to “surprises” when you're in the
To help you make the most of these new features, or to make getting set business of building and fixing homes, yet there’s little published on how
up with QuickBooks almost painless, this user-friendly manual walks you to deal with construction that went wrong — where out-of-square or non-
through QuickBooks’ detailed setup procedure and explains step-by-step standard or jerry-rigged turns what should be a simple job into a night-
how to create a first-rate accounting system. You'll learn in days, rather mare. This manual describes jaw-dropping building mistakes that actually
than weeks, how to use QuickBooks to get your contracting business orga- occurred, from disastrous misunderstandings over property lines, through
nized, with simple, fast accounting procedures. But setting up QuickBooks basement floors leveled with an out-of-level instrument, to a house col-

from scratch can be time-consuming. On the free download included with
purchase of the book you'll find a QuickBooks file preconfigured for a con-
struction company. Open it, enter your company’s data, add info on your
suppliers, subs and customers, and you're up and running. The setup’s
done for you. 288 pages, 81/2x 11, $68.50

See checklist for other available editions.

eBook (PDF) also available; $34.25 at www craftsmanchook com 384 pages, 8% x 11, $52.50
eBooks also available for 2006, 2007, 2008, 2009, 2010 and 2012. eBook (PDF) also available,

lapse when a siding crew removed the old siding. You'll learn the pitfalls
the painless way, and real-world working solutions for the problems every
contractor finds in a home building or repair jobsite. Includes dozens of
those “surprises” and the author's step-by-step, clearly illustrated tips,
tricks and workarounds for dealing with them.

National Appraisal Estimator Construction Contr

0 most as dangerous as a handshake agree-
n‘@ontract Writer lets you draft a contract in minutes

our needs and the particular job, and meets both state

An Online Appraisal Estimating Service. Produce credible single-
family residence appraisals - in as little as five minutes. A smart
resource for appraisers using the cost approach. Reports consid-
er all significant cost variables and both physical and functional

depreciation. ments. You just answer a series of questions — like
For more information, visit . . . . an in to construct a legal contract for each project you take
www.craftsman-book.com/national-appraisal-estimator-online-software o até where disputes could arise and settle them in the contract

before they happen. Include the warranty protection you intend, the pay-
ent&chedule, and create subcontracts from the prime contract by just

Here you'll find 1,500 exam-style multiple-choice and true/false ques clicking a box. Includes a feedback button to an attorney on the Craftsman

tions and answers to help you pass the electrician’s exam on the first try. staff to help should you get stumped — No extra charge. $149.95.

Includes references to the NEC with plenty of illustrations to help yo ownload the Construction Contract Writer at:

insight on the many mysteries of the Code. Filled with extensive ta http://www.constructioncontractwriter.com

examples, this career-boosting guide presents a wealth of infor

general definitions and requirements for installations, wi Electrical Blueprint Symbols Quick-Card

Electrician’s Exam Study Guide

This NEW updated 4-page, laminated guide provides the essential electri-
cal symbols used in architectural plans and engineering drawings. A must-
have for every electrical contractor. Includes symbols for electrical outlets
and fixtures, switches, wiring and conduit, communications, audio-video
and data/computer cabling, exterior lines, lighting, etc. and hundreds of
abbreviations used in plans and drawings related to electrical. Symbols
are shown for plan view, and where alternatives are commonly in use,
multiple symbols are shown. Typical notation formats are also included.

much more. 370 pages, 82 x 11, $39.95. Publis

National Electrical Estimator

way, duct, signal systems, and mor;
per unit, and total installed cost. E

estimate each part of an electrical s cludes a free download of

an electronic version of the book with National Estimator, a stand-alone 4 pages, 82x 11, $7.95

Windows™ estimating program. An inFeractive. multimedi.a videq that CD Estimator

shows how to use the software to compile electrical cost estimates is free

at www caftaman-hook com If your computer has Windows™ and a CD-ROM drive, CD Estimator puts

552 pages, 8%2 x 11, $97.75. Revised annually at your fingertips over 150,000 construction costs for new construction,

eBook (PDF) also available, $48.88 at ww\w.craftsman-hook.com remodeling, renovation & insurance repair, home improvement, framing

A & finish carpentry, electrical, concrete & masonry, painting, earthwork

Insurance Replacement Estimator & heavy equipment and plumbing & HVAC. Quarterly cost updates are
Insurance underwriters demand detailed, accurate valuation available at no charge on the Internet. You'll also have the National

W data. There’s no better authority on replacement cost for single- Estimator program — a stand-alone estimating program for Windows™

M family homes than the Insurance Replacement Estimator. In that Remodeling magazine called a “computer wiz,” and Job Cost Wizard,
minutes you get an insurance-to-value report showing the cost a program that lets you export your estimates to QuickBooks for actual

of re-construction based on your specification. You can generate and save job costing. A 60-minute interactive video teaches you how to use this

unlimited reports. CD-ROM to estimate construction costs. And to top it off, to help you cre-

For more details, visit ate professional-looking estimates, the disk includes over 40 construction

www.craftsman-book.com/insurance-replacement-estimator-online-software estimating and bidding forms in a format that's perfect for nearly any

i i ] ) A Windows™ word processing or spreadsheet program.
Estimating Electrical Construction Revised CD Estimator is $149.50

Estimating the cost of electrical work can be a very detailed and exacting

discipline. It takes specialized skills and knowledge to create reliable esti- Code Check Electrical 8th Edition

mates for electrical work. See how an expert estimates materials and labor The 8th edition of Code Check Electrical has been completely updated to
for residential and commercial electrical construction. Learn how to use the 2015 IRC, UPC, & UMC and the 2017 NEC. Common code violations in
labor units, the plan take-off, and the bid summary to make an accurate building, plumbing, mechanical and electrical are explained with the help
estimate, how to deal with suppliers, use pricing sheets, and modify labor of 28 tables and 83 illustrations. The flip-chart format helps you to easily
units. This book provides extensive labor unit tables and blank forms on find the material you need to identify code compliance issues. The lami-

a CD for estimating your next electrical job. 272 pages, 8%2x 11, $59.00 nated spill-proof pages are durable and designed for field use.

Also available as an eBogk (PDF), $29.5 at%&ﬁﬁ%ﬁ%ﬂm 31 es, 8%2x 11, $19,95
sﬁ‘nlfar &a “ttles heré: AP Niww! raﬁsman-Book.com
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ElectriCalc Pro Calculator

2011 National Electrical Code

This unique calculator, based on the 2005 National Electrical Code and
updateable to future NEC codes, solves electrical problems in seconds:
Calculates wire sizes, gives you integrated voltage drop solutions, con-
duit sizing for 12 types of conduit, and finds motor full-load amps per
the current NEC. Also offers one-button parallel and de-rated wire sizing,
computes fuse and breaker sizes, sizes overload protection, calculates
service and equipment grounding conductor sizes, finds NEMA starter
sizes, works in volts, volt-amps, watts, kVA, kW, PF%, and DC resistance,
and even operates as a math calculator. 3%2 x 7, $99.95

Residential Wiring to the 2008 NEC

o This completely revised manual explains in simple

Virin terms how to install rough and finish wiring in new con-
struction, alterations, and additions. It takes you from
basic electrical theory to current wiring methods that
comply with the 2008 National Electrical Code. You'll
find complete instructions on troubleshooting and
repairs of existing wiring, and how to extend service
into additions and remodels. Hundreds of drawings and photos show you
the tools and gauges you need, and how to plan and install the wiring.
Includes demand factors, circuit loads, the formulas you need, and over
20 pages of the most-needed 2008 NEC tables to help your wiring pass
inspection the first time. Includes a CD-ROM with an Interactive Study
Center that helps you retain what you've learned, and study for the elec-
trician’s exam. Also on the CD is the entire book in PDF format, with easy
search features so you can quickly find answers to your residential wiring
questions. 304 pages, 82 x 11, $42.00

Residential Wiring to the 2011 NEC available as an eBook (PDF),

304 pages, $24.00 at www caftsman-book com
(FEe)| Craftsman Book Company 2 Call me.
W | 6058 Corte del Cedro 1-800-829-
k n 1 Carlsbad, CA 92011 F
1 1 o ax (760) 4

Name

e-mail address (for order tracking and special offers)

Company

Address

City/State/Zip OTh dence
(In California add 7.5% tax)
Free Media Mail shipping, within the US,
when your check covers your order in full.

Total enclosed

This new electrical code incorporates sweeping improvements to make
the code more functional and user-friendly. Here you'll find the essential
foundation for electrical code requirements for the 21st + century. With
hundreds of significant and widespread changes, this 2011 NEC contains
all the latest electrical technologies, recently-developed techniques, and
enhanced safety standards for electrical work. This is the standard all elec-
tricians are required to know, even if it hasn’t yet been adopted by their
local or state jurisdictions. 880 pages, 8%2x 11, $85.00

Also available: 2008 National Electrical Code, $75.00

2014 Ugly’s Electrical Reference

UGLY'’S Electrical References is designed to be used as an on-the-job
reference for electricians, engineers, contractors, designers, maintenance
workers, instructors, and the military; UGLY’S contains the most common-
ly required electrical information in an easy-to-read and easy-to-access
format. 193 pages, 4 x 6, $21.9

National Constructio

Current building or ‘¥ésidential, commer-
cial, and ind& ial stiction. Estimated prices
for every com x g material. Provides man-
hours, recommendedierew, and gives the labor cost
udes a free download of an elec-
sion of the book with National Estimator,
Windows™ estimating program. An
i active"multimedia video that shows how to use the software to
ompile construction cost estimates is free at s craftsmanchook com,
672 pages, 82 x 11, $97.50. Revised annually

Also available as an eBook (PDF), $48.75 at www.craffsman-hook com

In A Hurry?
We accept phone orders charged to your
O Visa, O MasterCard, O Discover or O American Express

Card#
Exp. date CVV#

Initials

Tax Deductible: Treasury regulations make these references tax deductible when
used in your work. Save the canceled check or charge card statement as your receipt.

Order online: www.craftsman-book.com

Free on the Internet! Download any of Craftsman’s estimating

databases for a 30-day free trial! www.gaftsman-book com/downloads

Download free construction contracts legal for your state at:

10-Day Money Back Guarantee

Prices subject to change without notice

O 149.50 CD Estimator

O 24.95 Code Check Electrical, 8th Edition
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